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JOUENALS EEOM WHICH ABSTEACTS AEE MADE. 

The following is a list of Journals from which, abstracts are made (directly or 
indirectly) by the Chemical Society and the Society of Chemical Industry, 
The abbreviated titles printed in italics represent Journals abstracted by the 
Chemical Society, those printed in roman type being abstracted by the Society 
of Chemical Industry, Of the former Journals those indicated by an asterisk 
are also abstracted by the Society of Chemical Industry. 


Abekeviated Title. 
Ahh, Bdlim, Ahad. 

AlJh. Deitt N'atiortciss. Med. 

Ver. Bolimmi. 

Acad. Bci. Fennicae . 

Agric. Bull F. M. S. 

Agric. Exp. Stat. Univ. 

Wisconsin Ees. Ball. 
Agric. Gaz. S. Russia . 

Agric. J. India . 

Agric. Ledger . 

Agric. Ees, Inst. , Piisa Rep, 
(Bull) 

Agric. and Sylvie. 

Allgem. Brau.-Hopf, Zeit. , 
Allgem, Gerber- Zeit. , 
Allgem. Z. Bierbrau. ii, 
Malzfabr, ’* 

Amat. Fotog. 

Amer. Brewers’ J. 

Amer. Brewers’ Rev. . 
Amer^ J* BoU 
Amer* J* Bis. GMldreii 
Amer. J, Pharm. 

Amer. J. Bhysiol. 

Amer. J. Fubl Eealth 
^Araur. J. Sci. . 

Amer. Mach, 

Amer. Min, . * 

Amer. Perf. 

Amer. Phot. 

Anal. Fis. Quim. 

Anal.Boc, Quim. Argmitina 
Analyst .... 
Annalen .... 
Ann. Bot. 

Ann. di Bot. 

Ann. Chim. 

Ann, Ohim. Analyt. . 
-Annali Ohim. AppL . 

Ann. Ecole Agric. Mont- 
\ *pellier 
Ann, Falsif. 

Wdnn. QeoL Mm, Rmsie 
Ann. hyg.puh. med. legale. 
Ann* Inst. Mines, Petrograd 
Ann. Inst. Pastewr 
Ann. Inst. Polyt., Petro- 
grad 

Ann. Fhysih 

Ann. Physique . , 

Ann. E, Staz. Ohim. Agrar. 
Sperim, 

Atm. m. Univ. Jemsy 


JOTTENAL. 

Abhandlungeii der Bbhmischen Akademie. 
Abhandlungen der Deutschen Naturwissenschaftlicheu 
und Medizinisclien Yerein, Bohmon. 

Acta Societatis Scientiarum Fennicae. 

Agricultural Bulletin of the Federated Malay States. 
Agricultural Experimental Station, University of Wis- 
consin, Research Bulletin. 

Agx-icultural Gazette of Southern Russia. 

Agricultural Journal of India. 

Agricultural Ledger. 

Agricultural Research Institute, Piisa, Report and 
Bulletins. 

Agriculture and Sylviculture (Petrograd). 

Aligemeine Brau- und Hopfen-Zeitung. 

Allgemeine Gerber-Zeitung. 

Aligemeine Zeitschrift ftir Bierbrauerei und Malz- 
fabrikation. 

Amator Fotografen. 

American Brewers’ J ournal. 

American Brewers’ Review. 

American Journal of Botany. 

American Journal of Diseases of Children. 

American Journal of Pharmacy. 

American Journal of Physiology. 

American Journal of Public Health. 

American Journal of Science. 

American Machinist. 

American Mineralogist, 

American Perfumer. 

American Photography. 

Anales de la Sociedad Espafiola Fisica y Quiraica. 
Anales de la Ouimica Argantiha. 

Analyst, y 
Justus Liehig’ 

Annals of Bot . ^ 

Annali di Bot • i4S9 

Hiniii 

Annali di Oh 

Anales de de Mont- 

pellier. 

Annales des Falsifications. 

Annuaire de la G4ologie et de la Mineralogie de Russie. 
Annales d’hygiene publique et de medicine legale. 
Annales de ITnstitut des Mines, Petrograd. 

Annales de I’lnstitut Pasteur. 

Annales de PInstitut Polytechnique, Petrograd, 

Annalen der Physik. 

Annales de Physique. 

Annali della R. Stazione Ohimico Agraria Sperimen- 
tale di Roma. 

Annales scxentifiqnes de PUniversitd de Jassy. 
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Abbreviated Title. 
Soe, Geol, Bdg . ; Pufd. 
vel. au Congo Beige 
Apotli. Zeit. 

App* Sci, .... 
Ark GeMeL BkgsHc^ 3fatli. 
Olmn. 

Arb. Gesiindli. Amt. . 

Arch. Anat. FJtgsiol. . 

Arch. fJhem. Mikros. . 

Arch. Entw.-rtieeh. Org. 
Arch. Path. Pharnu . 

Areli. farm. sper. bcI. aff. . 
Arch. Pisiol. 

Arcb. Hyg. 

Arch. hit. Med. 

Arch. ‘Uai. Bioi. 

Arch. Med. Pharm. miUt. . 
Areli* Nierland. 

Arch, Mcerland. physiol. . 

*At€]i, Phann. , 

Arch, pbysikal. Cbeni. Glas. 
Keram, 

Arch. Sci. Mol. Peirograd . 
Arch. Sci. phys. nat . . 

Arck. Suikerind, Ned. Indie 

Arhir, Kem. Min. Geol. 
Arm. Beton 
"^Aiii B. Accad. Zincei 
A til B. Acead. Sci. Torino 
Atii B. M. Fenefo Sci. 
A.nst. Pharm. Notes . 

Beitr. Min. Japan 
Berg. MaUemn. Bmuisch. . 
*Ber. .... 
Ber. Beut. hot. Ges. , 

Ber. Bents, pliarm. Ges. . 

Ber. Dent, physical. Ges. . 
Ber., K. Sachs. Ges. JViss. » 

Ber. Oimrhess. Ges. Kaiwr. 
MeilPumde. 

Ber. Oliara Inst, landw. 
Forsek. 

Biriin. IClm. Woeh.\. 
^Bied. Zmdr. . 

Bwckem. Bull. . 

*Bwckem. Seitsch-. 

Blatter Zioker. » 

Bd, of Trade J. . 

BoL Acad. Mac. Cienciag, 
Cordoba. 

BoB. Cliim. fam. . ' , 

Boll Soc. Geol Ital . 

M<dL 8m. Med.~CIiimTg. • 


Journal. 

Annales de la Soeiete geolog! qiie de Belgique : Pnbh' 
cations relatives an Congo Beige. | 

Apotbeker-Zeitnng. 

Applied Science. : 

Arbeiten ans dem Gebiete der Pliysik, Mathemat 
nnd Cbeinie. 

Arbeiten aus dem Gesuxidbeitsamte. 

Arebiv fiir Aimtomie imd Pliysiologie. 

Arcliiv Chemie iind Mikroskopie. 

Archiv fiir Entwicklnngamechanik dor Organismen. | 
Arebiv fiir experimentelle Pathologie nnd Pharmal 
koiogie. 

Arebivio di farmacologia sperimeixtale e science affinf ^ 
Arebivio di Fisiologia. 

Arebiv fiir Hygiene. " 

The Archives of Internal Medicine. .i 

Archives italiennes de Biologie. 

Archives de .MMicxne et de Pbarmacie militaires. 
Archives Neerlandaises de sciences exactes et natt ' 
relies. 

Archives Neerlaiidaises de physiologie de Fhomme f 
des animaux. 

Archiv der Pharmazie, 

Archiv fiir die physikalische Chemie der Glases mn ’ 
der Eeramischen Massen. , 

Archives des Sciences biologiqnes, Petrograd. if 

Archives des Sciences physiqnes et naturelles. | 

Archief voor de Snikerindnstrie in Nederlandsch| 

Indie. 

Arkiv. for Kemi, Mineralogi och Geologi. 

Armierter Beton. 

Atti della Beale Aceademia dei Lincei. 

Atti della Beale Aceademia delle Scienze di Torino. 



Atti del Istitnto Veneto di Scienze, Etrere ed Arti. 
Anstralian Pharmaceutical Notes and News. 

Beitrage znr Mineralogie von Japan- 
Berg- nnd Hiittenmannisches Rundschau. 

Beriehte der Dentschen chemischen Gesellschaft, 
Berichte der Dentschen botanischen Gesellschaft. 
Beriehte der Dentschen pharmazentischen Gesell 
schaft. I 

Berichte der Dentschen physikalischen Gesellschaft. j 
Berichte iiber die Verhanalnngen der Eoniglich Sii<^ 
sischen Gesellschaft der Wissenschaften. 

Berichte der Oberhessischen Gesellschaft fiir Na^ 
nnd Heilkunde zu Giessen. | 

Berichte des Ohara Instituts fur landwirtsehaftlhi 
Forschnngen. | 

Berliner Klinische Wochenschrift. ,, | 

Biedermann’s Zentralblatt' fiir Agriknltnrchemie ^ 
rationallen Landwirtsehafts-Betrieb. '7 

Biochemieal Bulletin. 

BiochemicalJonnaal. ■ a 

Bioohemisehe Zeitschrift. ' y 

Blatter fur Znekerrubenban. , , 

Board of Trade Journal. ' 

BoletCn de la Academia Naclonal des Oiencias# Cord- J;! 


Bolletino Chimico fannacentico. 

Bolletino della Society Geologiea Italiana. 
Bolletino deHa Societa Medico-Chirargica^F^I 



JOUENALS FBOM WHICH ABSTEACTS ARE MADE. 
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Abbretiateb Title. 
BoL Geiiir. 

BoL Gaz. .... 
Brass. Malt. 

Brau- Ti, Malzind. ■ , 
Braimkohle 
Brewers’ J. 

Brit, and Col. Pliarm. 

Brit. J. Pilot. . 

BriL Med, J. , , 

Brit, Bat 

Buhtimd Ohhn. 

Bid, Soc. GMm, Bomdnia . 
BuL Soc. Mo7na7ie Stiin, 
Bull. Acad, rotj, Belg. 

Bull. Acad. Sci. C^'acow . 

Bull. Acad, ^ci. PetrogTod . 

Bull. Acad. ScL Roumavae 

Bull, Agric. Iritfill. . 

Bull, Assoc. CBim. Suer, . 

Bull. Bureau of Standards 
(U.S.A.,). 

Btdl* Com. G4ol. Fmla>. ie . 
Bull, Dept. Agric. Ceylon . 
Bull. Dept. Agric. Trinidad 
Bull Forest Exp. Stat. 
A1 eguro. 

Bull. ghi. Thdrap. 

Bull. Geol* Inst, Univ, TI;p* 
sala. 

Bull, Gcoh Soc. A^ner. 

Bull. Geol. Survey^ U.S.A. 
BidL Geol, Surmy^ JVest 
Australia, 

Bull Dap. Oentr. Agric. 

Exp. Slat. Japan. 

Bull. Imp. Inst. 

Bull.' Johns Hogjlcins Hos- 
pital 

Biill.'^Eanade Indus. Econ. 
Inst. Poona. 

Bull. Scliool Mines and 
Met., IJniv. Missouri . 
Bull Sci. Pharmacol. 
^Bull, Soc. cMm. 

*Bull. Soc. cMm, Belg. 

Bull. Soc. chim hiol. . 

Bull. Soc, chim. Maurice . 

■ Bull. Soc. d*Encour. . 

Bull. Soc. /rang. Min. 

Bull* Soc. Fran^. Phot. 

Bull Soc. Ind* Mulhouse . 
Bull Soc. Ind. Word. 


Journal. 

Botanisches Centralblatt. 

Botanical Gazette. 

Brasserie et Malterie. 

Brau- u, Malzindiistrie, 

Braunkohle. 

Brewers’ Journal. 

British and Colonial Pharmacist. 

British Journal of Photography. 

British Medical Journal. 

British Patent. 

Buletinul (.’himie. 

Buletinul Societatei de Chimie din Roniania. 

Buletinul Societatii Eomane de Stiinte. 

Academic royale de Belgique — Bulletin de la Classe 
dea Sciences, 

Bulletin international de I'Academie des Sciences de 
Oracovie. 

Bulletin de PAcademie Imperiale des Sciences de 
Petrograd. 

Bulletin de la Section Scientidciiie de PAcademie 
Eoumaine. 

Bulletin of the Bureau of Agricultural Intelligence and 
of Plant Diseases. 

Bulletin de PAssociafcion des Clumistes de Sucre et de 
DistiUerie. 

Bulletin of the Bureau of Standards (U.S.A.), 

Bulletin de la Commission Geologi^ue de Finlande. 
Bulletin of the Department of Agriculture, Ceylon. 
Bulletin of the Department of Agriculture, Trinidad. 
Bulletin of the Forest Experiment Station, Meguro, 
Tokyo. 

Bulletin g4n6ral de Therapeutiq^ue m4dicale, chir- 
urgicale, obstetricale. 

Bulletin of the Geological Institution of the University 
ofUpsala. 

Bulletin of the Geological Society of America. 

Bulletin of the U.S. Geological Survey. 

Bulletin of the Geological S-urvey, AV'est Australia, . 

Bulletin of the Itnpcrial Central Agricultural Experi- 
mental Station of Japan. 

Imperial Institute Bulletin. 

Bulletin of Johns Hopkins Hospital. 

Bulletin of the Ranade Industrial and Economic Insti- 
tute, Poona. 

Bulfetin of the School of Mines and Metallurgy, 
University of Missouri. 

Bulletin des Sciences Pharmacologiques. 

Bulletin de la Societe chiniique de Franco. 

Bulletin de la Societe chimique de Belgique. 

Bulletin de la Soci4t6 de chimie biologique. 

Bulletin de la Society chimique de Maurice. 

Bulletin de la Soci4t4 d'Encouragement pour ITn- 
dustrie Rationale. 

Bulletin de la Soci4t4 fran 9 aise de Min4ralogie, ^ 
Bulletin de la Soci4t4 Frangaise da Photographie. 
Bulletin de la Sooi4t4 Industrielle de Mulhouse, 
Bulletin de la Soci4t4 Industrielle du Hord de la 

France. 
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JOUENALS FROM WHICH ABSTRACTS ARE MADE» 


Abbbetiatsd Title, 
Bull. Soc. ind. Rouen 
3uli. Soc, OuTal ScL Wat. 

Bull, Soc. Pharm. Bordeaux 

Bull, WellconuTTop,R&s,Lah. 
Cairo Sci, J, . . . 

Canada Dept. Mines FiiM. . 
Canadian M&d. Assoc, J. . 
Canadiaii Mining J, . 
C&oiitclioiic et Gutta-Percha 
Cement .... 
*CmdT, Balct. Bar. 


Centr. Ennstdiingerind. 
Cmir, Min. 


Centr. Znckeiind. 
Ceramique . 

Oh. of Comm. J. 
Chemik Polski . 


Chem. App. 
Chem. Eng. 
Chem, Erde 
Chem. Ind. 
*OhBm. Wews 
Chem. Trade J. 
Chem* Umschau 


Fett 


Ind. 


"^Chem. Weekhlad 
Ch®m.-Zeit. 

Chem. ZeiUch. 
*Ohem, Zenir. 
Chem. and Drug. 
*Chim. et Ind, . 
Collegium , 
*CompL rend, . 


Compt. rend. PAcad. d'Agric. 


Compt. rend. Soc. Biol. 


Oomptes rend. TraT. Lab. 

Oarisberg 
D. R..P. . 

Bepfc, Chem. S. Australia, 
BiilL 

Derm. Woch. 

Dent. Essigind. . 

Dent. Meelmn. Zeit. 

med. Woch. 

Dent. Parfiim. Zeit. 

Dents. Zuclcerind. 

Mm. CmL . . * . 

Icon. Proc. Roy, Buhl. Soc. 
Electrician . 

Eiektrochem. Zeifcs. 

Eng. and Mia. J. 

Eng. Kews * 

Eng. Bee. . 

Engrais 


JOUBJ^AL. 

Bulletin de la Societe Industriell® de Rouen. 

Bulletin de ia Societe Ouralienne des Amateurs des 
Sciences Xaturelles a Catherineberg, 

Bulletin des Travaux de la Societe de Pharmacie de 
Bordeaux, 

Bulletin of the Wellcome Tropical Research Laboratory. 
Cairo Scientific Journal. 

Canada Department of Mines Publications. 

Canadian Medical Association JoiirnaL 
Canadian Mining Journal. 

Le Caoutchouc et le Gutta-Percha. 

Cement. 

Centralblatt fur Bakteriologie, Parasitenkunde und 
Infektionskmukheiten. 

Centralblatt fiir Kunstdiingerindustrie. 

Centralblatt fiir Miueralogie, Geologie und Palaeonto- 
logie. 

Centralblatt fiir Zuekerlndustrie. 

Ceramiq^ue. 

Chamber of Commerce Journal. 

Chemik Polski. 

Chemische Apparatus 
Chemical Engineer. 

Cliemie der Erde. 

Chemische Industrie. 

Chemical Mews. 

Chemical Trade Journal. 

Chemische Umschau fiber die Fett- und Harz-Indiis- 
trie. 

Chemisch Weekblad. 

Ohemiker-Zeitung. 

Chemische Zeitschrift. 

Chemisches Zentralblatt. 

Chemist and Druggist. 

Chimie et Industrie. 

Collegium. 

Oomptes rendus hebdomadaires des Seances de PAca- 
demie des Sciences. 

Oomptes rendus des Seances de P Academic d’ Agricul- 
ture de France* 

Oomptes rendus hebdomadaires de Stances de la Societe 
de Biologic. 

Oomptes rendus des Trayaux de Laboratoire de Oarls- 
berg. 

Deutscher Reich s-Patent. 

Department of Chemistry, South Australia, Bulletins. 

Bermatologische Wochenschrift, 

Deutsche Essigindustrie. 

Deutsche Mechaniker Zeitung. 

Deutsche raedizinische Wochenschrift. 

Deutsche Parfumerie Zeitung. 

Deutsche Zuckerindustrie. 

Economic Geology. 

Economic Proceedings of the Royal Dublin Society. 
Electrician. 

Elektrochemische Zeitschrift. 

Engineering and Mining J ournal. 

Engineering Mews. 

Engineering Record. 

L'Engrais. 



JOUBKALS FROM WHICH ABSTRACTS ARE MADE. 
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Abbreviated Title. Journal. 

Exper. Stat. Rec. . - Experimental Station Record. 

FacH. Mitt Ost. Tabak. . FachlicheMitteilungenderdsterreicIiisclieTabakregie. 
Farber-Zeit. . . . Farber-Zeitung. 

Farben-Zeit. . , . Farben-Zeitung. 

Farm ..... Tbe Farm (Russia). 

Fermentforscb. . . . Fermentforscbung. 

Ferrum .... Ferrum. 

Feuerungstecliuik . . Feuerungstecbnik. 

Flora .... Flora. 

Foldtani Kozlony - . Foldtani Kbzlony. 

Fr. Pat, .... French Patent. 

Fiihlings Landw, Zeit. . Flihlings Landwirtschaftliche Zeituiig. 

Gas ..... Het Gas. 

Gas J. .... Gas Journal. 

Gas Rec. .... Gas Record. 

^Gazzetta .... Gazzetta cliimica italiana. 

Geol, For. Fork. . . Geologiska Fbreningens i Stockholm Fbrhandlingar. 

GeoU Mag. .... Geological Magazine. 

Gerber .... Gerber. 

Gesundheitsing . . . Gesundsbeitsingenieur. 

Gomosaw. Djelo . . . Gornosawodskoje Djelo. 

Gummi“Zeit. . . . Giimmi-Zeitung. 

MandL Vijft Nat. . . Handelingen van het Vijftende Hatuiir. 

Hawaii Agric. Exp. Stat. Hawaii Agricultural Experiment Station Bulletins. 
Bull. 

Heart ..... Heart. 

Heh, Ojfmn. Acta . . Helvetica Ohimiea Acta. 

Hess. Landw. Zeits. . , Hessische Landwirthschaftliche Zeitschrift. 

Hyg, Eimdsclh Hygienische Rundschau. 

Indian Forest Bull. . . Indian Forest Bulletin. 

Indian J, Med. Res . . Indian Journal of Medical Research. 

India-rubber J, . . . India-rubber Journal, 

Ingenieur . . . . De Ingenieur, 

Int. Mitt. Bodenk. . . Internationale Mitteilungen fiir Bodenkunde. 

Int. Sugar J. . . . International Sugar Journal. 

Int. Z. Metallog. . . Internationale Zeitschrift fiir MetaUographie. 

Int. Zeitsch, phys.-cliem, Internationale Zeitschrift fiir physikalisch-chemische 
Biol. Biologie. 

Iron Steel Inst. Carnegie Iron and Steel Institute, Carnegie Scholarship 
Schol. Mem. Memoirs. 

Jahrl). K. K. Geol. Reichsanst Jahrbuch der K. K. geologischen Reichsanstalt. 

Jahrb, Min. . . . Keues Jahrbuch fiir Mineralogie, Geologic und 

Palaeontologie. 

Jahrb. Min. BeiL~Bd. . Heues Jahrbuch fiir Mineralogie, Geologie und Palae- 
ontologie, Beilage-Band. 

Jahrb. RadioaHiv. EWk- Jahrbuch der Radioaktivitiit und Elektronik. 
tronik. 

Jahrb. wiss. Bot. . . . Jahrbuch fiir wisaenscliaftliche Botanik. 

Jahresber. Ges. vaterl. Jahresbericht der schlesischen Gesellschaft fiirvater- 
XuUt^r. liindische Kultur. 

Jemk. Ann. . . . Jern-kontorets Annaler. 

J. d’ Agric. prat. . , . Journal d’ Agriculture Pratique. 

*J. Agric, Res. , . , Journal of Agricultural Research. 

*J. Agric. Sci. . . . Jonroal of Agricultural Science. 

J. d* A^io. Trop. . . Journal d* Agriculture Tropique. 

J. Agric. Victoria . . Journal of Agriculture, Victoria. 

* J. Amer. Ckem. Roc. . Journal of the American Chemical Society. 

J. Amer. Leather Chem. Journal of the American Leather Chemists' Associa- 

Asaoc. tion. 

J. Amer. Med. Assoc. , Journal of the American Medical Association. 

J, Amer. Pharm, Assoc. . Journal of the American Pharmaceutical Association. 
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JOUBHALS FROM WHICH ABSTRACTS ARE MADE, 


Abbreviated Title. 

J, Assoc. Off. Agric. Gheni. 

*«/. Biol. Chem* . 

J. Board Agric. . 

J. Canad. Min. Inst. . 

J. Chem. Ind. Tokyo . 

J« Chem. Met. Soe. S. Africa 

J . GMm, physiqif.e 
J. Coll. Agric. Sapporo 
J. Coil. Agric. Toliokii 

J. Coll. Agric. Tokyo . 

J. Coll. Eng. IJniv. Tokyo 

CoU. SeL Tokyo 

J. Exp» Med. 

J. Franklin Inst 
J. Gasbeleucht. , 

Jl gm. Physiol. . 

</. Genetics .... 

J. Geol 

t/l Geol. Soc. Tokyo 

J. Hygiene «... 
J. Imp. Gas Assoc. Tokyo 
J. Ind. Eng. Cliem. . 

J. Inst. Brewing 

J. Inst Petroleum Tech. « 

J. Inst. Banif. Kug. . 

J. Landw. , . . . 

J. Manchester School Tech. 
J. Marine Biol. Assoc. U.H. 

J. Med. M&$. 

J. Path. Bad: 

J. Pbarm, Cbim. 

J. Pharm. Bxpt. Tker. 

Physical Chem. 

J. Physiol 

«J. Physiol." Path. gin. . 

*J. pr. Chem. 

X Proc^. Asiatic 8oc. Bengal. 

J. Roy. Agric. Soc. 

X My. Army Med, Corps . 
J. Roy. Hort. Soc. 

X Moy. Soc* New South 
Wales. 

X Bmj. Soc. fFcst Australia 
Mms, Phys. Chem. Soc. 

X Scot. Met* Sac* 

J. Soe. Arts 
J- Soc. Byem and GoL 
J. Soc. Bnsse M^talL . 
d. S* African Assoc. Anal, 
Chem. 


Journal. 

Journal of the Association of OSieial Agricultural 
Chemists. 

Journal of Biological Chemistry, Xew York. 

Journal of the Board of A.giiculturo. 

Journal of the Canadian Mining Institute. 
l?ee Kogjo- Kwagaku-2asshi. 

Journal of the Chemical, Metallurgical, and Mining 
Society of South Africa. 

Journal de Ghimie physique. 

Journal of the College of Agriculture, Sapporo, Japan. 
Journal of the College of Agriculture, Tohoku Impe- 
rial University, Japan. 

Journal of the College of Agriculture, Tokyo Imperial 
University, Japan. 

Journal of the College of Engineering, University of 
Tokyo. 

Journal of the College of Science, Imperial Universiiy 
of Tokyo. 

Journal of Ex[!erimental Medicine. 

Journal of the Franklin Institute. 

Journal fiir Gasbelenchtiiug und "Wasserveisorgung. 
Journal of general Physiology. 

Journal of Genetics. 

Journal of Geology. 

Ohishitsugaku Zasshi (Journal of the Geological 
Society of Tokyo). 

Journal of Hygiene. 

Journal of the Imperial Gas Association of Tokyo. 
Journal of Industrial and Engineering Chemistry. 
Journal of the Institute of Brewing. 

Journal of the Institute of Petroleum Technologists. 
Journal of the Institute of Sanitary Engineers, 

Journal fiir Landwirtschaft. 

Journal of the Manchester School of Technology, 
Journal of the Marine Biological Association of the 
United Kingdom. 

Joufnal of Medical Research. 

Journal of Pathology and Bacteriology. 

Journal de Pharmacie et de Chimie. 

Journal of Pharmacology and Experimental Thera- 
peutics. 

Journal of Physical Chemistry. 

Journal of Physiology. 

Journal de Physiologie et de Pathologie gen^Srale. 
Journal fur praktische Cliemie. 

Journal and Proceedings of the Asiatic Society of 
Bengal. 

Journal of the Royal Agricultural Society. 

Journal of the Royal Army Medical Corps. 

Journal of the Royal Horticultural Society. ^ 

Journal and Proceedings of the Royal Society of Hew 
South Wales. 

Journal of the Royal Society of West Australia. 

Journal of the Physical and Chemical Society of 
Russia. 

Journal of the Scottish Meteorological Society. 

Journal of the Royal Society of Arts. 

Journal of the Society of Dyers and Colourists. 

Journal de la Societe Russe de Metallurgie. 

Journal of the South African Association of Analytical 
Chemists. 
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J. Textile Inst. . . . Journal of tbe Textile Institute. 

J. Usines Gaz . . . Journal des Usines k Gaz. 

/, Washington Acad. ScL . Journal of tlie Washington Academy of Science. 

J, . West Scotland Iron Steel Journal of the West of Scotland lion and Steel 

Inst. Institute. 

K. Smmlca VeL-Ahad. Kongliga Svenska Yetenskaps Akadomiens Hand- 

HandL lingar. 

Kali ..... Kali. 

Karhid ii. Azet. . . . Karbid nnd Azetylen. 

Kentucky Exp. Stat. Bull. Kentucky Experimental Station, Bulletin. 

Keram. Rundsch. . . Keramisch Rundschau. 

Kew Ball. ^ . . , Kew Bulletin, 

Kiserlet Eozl. . . . Kiser let Kbzlemenyek. 

Klein u. Mittelbrauer . . Klein und Mittelbrauer. 

Kongl. Landtbr. HandL See Bull. Agric. Intel!. 

Tidskr. 

Kogyo-Kwagaku-Zasshi ( J. KogyS-Kwagaku-Zasshi (J ournal of Chemical Industry , 
Ghem. Ind. Japan). Japan). 

^Kolloid Zeitsch. . . Kolloid Zeitschrift. 

Cliem* BeihefU , Kolloid- cheruische Beihefte. 

Kosmos .... Kosmos (Lemberg). 

Klilm-ArcMv . . . Kiihn-Archiv. 

Kunststoffe . . . Kunststoffe. 

Lamet . . . .The Lancet. 

Landw. Jahrb. . . . Landwirtschaftliche Jahrbiicher. 

Landw. Yersuchs.-Stat. . Die landwirtschaftlichen Yersuchs-Stationen. 

Leather Trades Rev. , . Leather Trades Review. 

Leather Trades Year Book . Leather Trades Year Book, 

Leather World . . . Leather World, 

Ledertech. Rundsch. , . Ledertechniaclie Rundschau. 

Leipzig. Monatsch. Textil- Leipziger Monatschrift fiir Testil-Industrie. 

„ Ind. 

Le Madmm . . , Le Radium. 

L’Ind. Chimica . . . LTndustria Ohimica. 

L’Ind. Chimique , , . LTndustrie Chimique, 

Lilly Sci. Bull. . . . Lilly Scientific Bulletin. 

Local Govt. Bd. Reports . Local Government Board Reports. 

Louisiana Bull. . . . Louisiana Bulletin. 

Louisana Planter . . Louisiana Planter, 

Lunds, Vni'o, Arsshr, . , Lunds Universitets Ars-skrift. 

Math, is Ter^nis, ilrt, . Mathematikai (Ss Term4szettudomdnyi Ertesilo, Buda- 
pest. 

Mat. Grasses . . . Les Mati^res Grasses. 

Medd, K, Vetenshapsdkad. MeddelandenfranKongl-YetenskapsakademiensKobel- 
Nobd-ImL Institut. 

Medd» an Qmnland , . Meddelser on Grdnland, 

Med^ Clhfmi, , . . Medical Chronicle. 

Med, Klinih . . . Medizinesche Klinik. 

, Mem, Acad, ScL Petrograd* Memoires de rAcademie Imperiale des Sciences de 

Petrograd. 

Mem, Acedd, Zineei . . Memorie della Reale Accadeniia del Lincei. 

3fem. Accad, ScL Torino . Memorie della Reale Accademia deile Scienze di 

Torino. 

3fem, Coll, Sci. K^yoto . Memoirs of the College of Science, Kyoto Imperial 

University. 

Mem. Coll Sci. and Eng, Memoirs of the College of Science and Engineering, 
Kyoto Imp. Univ. Kyoto Imperial University. 

Mem. Dept. Agric. India . ' Memoirs of the Department of Agriculture in India. 
Mem, Manchester Fha. Soc. Memoirs and Proceedings of the Manchester Literary 

and Philosophical Society, 

. Mem. Poudres et Salp^tres . M^moriale des Poudres et Salp^tres, 
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Abbeetiated Title. 
Mem. Soc. lug, CIy. . 

1/eOT. Soc. Xie-v 

Mem. Soc. T(^caifba Sci. Na 

Metall u. Irz , 

Met. and CBem. Eng. 
Metallnrgi© 

Metrop. Water Bd. Rep. 
Milcli. Zentr. 

Min. Mag . . 

Min. and Eng. Rev* . 
Ministry of Agric. Egypt 
Tech. Sci. Service 
Mitt. Centralst. wiss.-teclin 
IJnters. 

Mtt. dent. Landw.-Ges. 

Mitt. dent, milcli wirt. Yer 

Mitt. geol. LandesansL 

Mitt. k. Materialpriif. 

Mitt. k. k. Techn. Yer 
snchsamtes 
Mitt. imd. Ges. To^go 

Miti. Maiurforsch. Ges 
Malle. 

MoIk.-Zeit. 

"^M&mtsh 


Momtsh. 3fath. PhysiJc 
*M(m. Sei. 

Mon tan. Rnndsch, 

Month. Not. Roy. Astr. Soc. 


Miinek. ^ned. Wocli, , 
MycoL Zentr. . 
Nachr. Ges, Wiss. 

ti}igen. 

Nature 

Natitrwms. 

Nattirm. Rtheh. . 
Mephthanoje Djelo . 
K’ew York Agr. Expt. 
Bull. 


Goi 


Sta. 


New Zealand Dominion 
Baby. Rept. 

Nova Acta Soc. Bd. . 

Nmno Qim. 

i^fvers. Fimka Vd.-Bo^c. 


Oelmotor , 

Oesterr. Cbem.-Zeit, • 
Oesterr, Z. Berg- n. Htit- 
tenw. 

OB and Colour Trades 1. * 
Oil, Paint, and Bmg Rep. » 


JOEENAL. 

, Memoires de la Societe des Ingenienrs Civila de 

France. 

Memoires de la Societe des Natiiralistes de Kiev. 

Memorie della Societa Toscana di Scienze iiaturali 
residente in Pisa. 

Metall Tind Erz. 

Metallurgical and Chemical Engineering. 

Metalinrgie. 

Metropolitan Water Board Reports. 

Milchwirtsehaftliches Zentralblatt. 

Mineralogical Magazine and Journal of the Mineral- 
ogical Society. 

Mining and Engineering Review. 

Ministry of Agriculture of Egypt. Technical Science 
Service. 

Mttheilungen aus der Centralstelle fiir wissenschaft- 
lich-technische Untersuchungen. 

Mttheilungen der deutschen Landwirthschafts-Gesell- 
schaft. 

Mitteilungen des deutschen milchwirtschaftlichen 
Yereins. 

Mittheilungen der geologischen Landesanstalt von 
EIsass-Lothringen. 

Mttheilungen aus dem koniglichen Materialprufungs- 
amt zu Gross-Lichterfelde West. 

Mttheilungen des k. k. Technischen Yersuchsamtes. 

Mittheilungen der medizinischen Gesellachaft zu 
Tokyo. 

Mttheilungen der Naturforschenden Gesellschaft zu 
Halle. 

Molkerei-Zeitung. 

Monatshefte fiir Chemie und verwandte Teiie anderer 
Wissenschaften. 

Monatshefte fiir Mathematik und Physik. 

Moniteur Scientifique. 

Montanische Rundschau. 

Monthly Notices of the Royal Astronomical Society, 
London. 

Miinchener medizinische Wochenschrift. ^ 

Mycologisches Zentralblatt. 

Nachrichten von der Koniglichen Gesellschaft der 
Wissenschaften zu Gottingen. 

Nature. 

Die Natunvissenschaften. 

Naturwissenschaftliche Rundschau. 

Nephthanoje Djelo. 

New York Agricultural Experiment Station Bulletins. 

New Zealand Dominion Laboratory Reports. 

Nova Acta Regiae Societatis Scientiaram Hpsaliensis. 

II Nuovo Cimento. 

Ofversigt af Finska Yetenskaps-Societetens Forhand- 
lingar, Helsingfors. 

Der Oelmotor. 

Oesterreiehische Ohemiker-Zeitnng. 

Oeaterreiehische Zeiteohrift fiirBerg- undHtittenwesen. 

Oil and^ Colour Trades Journal. 

Oil, Paint, and Drug Reporter. 
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Abbreviated Title. 
Oversigt Dcmske Vid. SelsJc. 

P. \ 

Pahasapa Quart 

Paper , . . . 

Paper Maker 

Paper Making . 

Papierfabr. 

Papier-Zeit. 

Perf. and Essent. Oil Reo. . 
Pe7'. spis. Sofia . 

Petroleum t , , . 

PflilgePs Archiv . 

Pharm. J 

Pham. Post. 

Pharm. Weekblad 
Pharm. Zait. 

Pharm. Zentr.-li. 
Pharmazevt. J. . 

PMt Mag., 

PML Trmis. 

Philippine J. Sci. 

Phot. Ind 

Phot. J 

Phot. Korr. 

■l^hot. Rundsch. • 

Physical Pev. 

Physikal. Zeitsch. 

Potto Rico Exper. Stat.Bull. 
Proc. Ainer, PML Soc. 

Proe, Amer, Physiol, Soe, . 
*Proc, Amen Soc, Biol, 
Ohem. 

Proc. Amer. Soc. Civ. Eng. 

Proc. Amer. Soc. Testing 
Materials 

Proc. Amer. Wood Pre- 
servers’ Assoc. 

Proc. Austral. Inst. Min. 
Ing. 

Proc. Brit. Foundrymen^s 
.Assoc 

Proe, Oamh, PML Soc. 

Proc, Durham PML Soc. . 
Proc. Eng. Soc. W. Pa. 

Proc. Inst. Giv. Eng, . 

Proc. Inst. Mech. Eng. 

Proc, Inst. Min* and Met. , 

*Proc, K. Akad, Wet&nsch. 

Amsterdam. 

Proc, Mai. Acad. Sd,- 
Proc. Mova Scotia Inst. Sci. 
Proc, Phil. Soc, Glasgow . 
Proc, Physical Soc, London , 


JOUEXAL. 

Oversigt over det Kongelige Danske Videnskabernes 
Selskab Forhandlingar. 

Proceedings of the Chemical Society. 

Pahasapa Quarterly. 

Paper. 

Paper Maker. 

Paper Making. 

Papier- Fabrikant. 

Papier-Zeitnng. 

Perfumery and Essential Oil Record. 

Periodicesko spisanie Sofia. 

Petroleum. . 

Archiv fiir die gesammte Physiologic des Menschen 
und der Thiere. 

Pharmaceutical Journal. 

Pharmazeutische Post. 

Pharmaceutisch Weekblad. 

Pharmazeutische Zeitung. 

Pharmazeutische Zentralhalle. 

Pharmazevtizeski Journal. 

Philosophical Magazine (The London, Edinburgh and 
Dublin). 

Philosophical Transactions of the Royal Society of 
London. 

Philippine Journal of Science. 

Photographische Industrie, 

Photographic Journal. 

Photographische Korrespondenz, 

Photographische Rundschau. 

Physical Review. 

Physikalische Zeitschrift. 

Porto Rico Experiment Station Bulletin. 

Proceedings of the American Philosophical Society. 
Proceedings of the American Physiological Society. 
Proceedings of the American Society of Biological 
Chemists, 

Proceedings of the American Society of Civil Engi- 
neers, 

Proceedings of American Society for Testing Materials. 

Proceedings of American Wood Preservers’ Association, 

Proceedings of the Australasian Institute of Mining 
En^neers. 

Proceedings of British Foundrymen’s Association. 

Proceedings of the Cambridge Philosophical Society. 
Proceedings of the Durham Philosophical Society. 
Proceedings of the Engineers’ Society of Western 
Pennsylvania. 

Proceedings of the Institution of Civil Engineers. 
Proceedings of the Institution of Mechanical Engi- 
neers. 

Proceedings of the Institution of Mining and Metal- 
lurgy. 

Koninklijke Akademie van Wetenschappen te Amster- 
dam. Proceedings (English version). 

Proceedings of the National Academy of Sciences. 
Proceedings of the Nova Scotia Institute of Science. 
Proceedings of the Glasgow Philosophical Society. 
Proceedings of the Physical Society of London, 
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Abbreviated Title. 
Proc, Phys-ioL Soc, 

Proc. Boy. ImL 
Proc. Bq-ij, Irish Acad. 
^Proc. Roy. Boc. . 

Proc. Boy. Soc. Edin . . 

Proc. Boy. Soc. lied, . 

ProG. Boy. Soc. Queens- 
land. 

Proc, B.oy. Soc. Tasmania . 
Proc. Soc. Chem. Ind. Tic- 
toria. 

Proc. Soc. Exp. Biol. Jfed. . 

Proc. TT.S. Nat. Mus. . 

Proc. v&rh. Soc. Toscana ScL 
Nat, 

Quart. J. Exp. Physiol. 
Quart, J. Gml, Soc. . 
QimrL J. Med. , 
Queensland Agric. J. , 
Madumm in Biol. HeilkuncU 
Bee. Australian Mus. 

Bee. irav. hot. Nierland, 
*Bec. irav. chim. 

Bencl.Accad. ScL Fis.Mat. 
N'apoU. 

Bend. IsL Xom&. Sci, Lett. . 

BfMd. Soc. Chim, ItaL 
Bep, AusL Assoc. Sci. 

Bep. Brit Assoc, 

Re|>. Pharm. 

Rev. Viticolt 

Bev. gin. Bot 

Rev. gen. Oliiin, pme at^pl- 

Rev. Mat. Col. . 

Rev. Met. .... 
Bev,^ Beal Acad. Ciencias 
exact. 3fadrid, 

Siv, Min. Grist. Mat, . 
Rnssian Mining J. 

Shornik EiubuPri, . 
Sobiinmers Rep. 
Sclxweiz.,A^a* Zeit. 
Scliweiz. woeb. Chem. 
Pbarin. 

Scienm . , . , 

Sclent. Amer. . 

*ScL Ind. Mou>re-’Ber^ 
trand Fih. 

' Sei. Proc. Boy. EuM, Soc, . 
Set. Mev, Tohoku Imp. tJniv. 
Sd, Trans, Bay* IMM, Soc. 
Seifenfabr. .... 
Seifensied. Zoit. 

Selak. Khoz. Res.. Petrogiad 
Slice and Iieatber Rep. 
Silifcat-Zeita. 


Journal. 

Proceedings of tbe Physiological Society. 

Proceedings of tbe Royal Institution of Great Britain. 
Proceedings of tbe Royal Irish Academy. 

Proceedings of tbe Royal Society, 

Proceedings of tbe Royal Society of Edinburgb. 
Proceedings of tbe Royal Society of Medicine. 
Proceedings of tbe Royal Society of Queensland. 

Proceedings of tbe Royal Society of Tasmania. 
Proceedings of tbe Society of Chemical Industryj Vic- 
toria- 

Proceedings of the Society for Experimental Biology 
and Medicine. 

Proceedings of the United States National Museum. 
Process! verbali Societa Toscana di Scienze Natufali. 

Quarterly Joiimal of Experimental Physiology. 
Quarterly Jomnal of tbe Geological Society. 

Quarterly Journal of Medicine. 

Queensland Agricultural J our n al . 

^diiini in Biologie und Heilkiinde. 

■Records of tbe Australian Museum. 

Recueil des travaux botaniques Neerlandaises, 

Recueii des travaux cbimicpies des Pays-Bas et de la 
Belgique. 

Rendiconto dell* Accademia delle Scienze Fisicbe e 
Matematicbe, Napoli. 

Eendiconti dell* Istituto Lombardo di Scienze e 
Lettere. 

Rendiconto della Societa Chlmica Italiana. 

Report of tbe Australian Association for the Advance- 
ment of Science. 

Report of tbe British Association for the Advancement 
of Science. 

Repertoire de Pharmacie. 

Re vista Viticolt. 

Revue g4n4rale de Botaniqiie. 

Revue generale de Ciiiraie pure et appliquee. 

Revue Generale des Matieres Golorantes. 

Revue de Metallurgie. 

Revista de la Real Academia de Ciencias exactas, 
Fisicas y Natu rales de Madrid. 

Rivista di Mineralogia e Cristallografia Italiana. 
Russian Mining Journal. 

Sbornik Klubu Prirodovedeckebo (Prague). 
SebimmeTs Reports. 

Sebweizerisebe ^otbeker Zeitung. 

Sebweizerisebe Woebensebrift fiir Obemie uud Phar- 
macie. 

Science. 

Scientific American. 

Scientific and Industrial Reports of Roure-Bertrand 
Fils. , 

Scientific Proceedings of tbe Royal Dublin Society. 
Science Reports, Toboku Imperial University. 
Scientific Transactions of the Royal Dublin Society, 
Der Seifenfabrikant, 

Selfensieder Zeitung. 

Selskoie Rhoziaistvo i Lesovodatvo Petingrad, 

Shoe and Leather Reporter. 

Silikat-ZeitBcbxift. 
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Abbeeviated Title. 
Sitzmigsber, Qes. Naturwiss, 
Marburg, 

Sitzungsber, Reidelherger 
AJcad, Wis. 

Sitzungsber. K, AJcad. Wiss. 
Berlin. 

Sitzungsber. K. AJcad. 3£iin* 
ehen. 

Sitzimgsber. K. AJcad. Wiss. 
Wien. 

Sitzungsber. Med.JSfatur wiss. 
Qes. MUnstm'. 

Sitzungsber. Naturforsch. 

Qes. Petrograd. 
Sitzungsber. Maturforscli. 
Qes. Bostoch. 

Sitzungsber. pliys. Qes. 
Erlanghi- 

Shaml, Arch. Physiol. 
SmitJisonian Miscell. Coll. . 

Soil Sci 

South Afi'ican J. Sci. 
Spezialmoiiats. Bran- Malz. 

Sprechsaal .... 
Stahl u. Eisen . 

Staz. sper- agr. ital. . 

. StrahUnther. 

Sucr. Indig. 

SMdeut. Apoth. 2eit. 

Snikerind 

' Suom. Tied. Toiin. . 
Svensk Kem. TidsJcr. . 

T 

Jeknikem 
Tekn. Tidsk. 

Textile Col. 

Ther. Qegemo. . 

Ther, Motiatsh. , 

Tidsk, Kemi, Farm., Ter. . 
Tidsk. Teknikern. 

Tiinea Eng. Snpplt. . 
Tonind.-Zext. 

Trans* Amer. Ceram. Soc. . 

' Trans. Amer. Eleotrochem. 
Soc. 

Trans. Amer. Foundrymen’s 
Assoo, 

Trans. Amer. Inst, Chem. 
Eng. 

Trans, Amer. Inst. Metals . 
Trans. Amer. Inst. , Min. 
Eng. 

Trans. Engl. Ceram. Soc. . 
^ Trans. Faraday Soc. 

Trans. Inst. Metals 
Trans. Iron and Steel Inst, 
Ti*. H.'Ettg. Inst, Min. and 
Met. 

Trans. New Zealand Inst . ' . 
Trans. NovaSmtia Inst. Sm\' 


JOUENAL. 

Sitzungsbericlite der Gesellschaft znr Befordermig der 
gesammten J^aturvvissenscliafteu in Marburg. 
Sitzungsbericlite der Heidelberger Akademie der Wls- 
senschaften. 

Sitzungsbericlite der Koniglicli Prenssisclien Akademie 
der Wissenscbaften zu Berlin. 

Sitzungsbericlite der Koniglicii bayerischen Akademie 
der Wissenscbaften zu Miiiichen. 
Sitzungsbericlite der Kaiserlicheii Akademie der Wis- 
senscbaften, Wien. 

Sitzungsberichte der Mediziiiiscli-Hatiirwissenscliaft- 
lichen Gesellschaft zu Mltnster-iii-Westfalens. 
Sitzungsberichte der Natiirforsclicnden Gesellschaft 
zu Petrogi'ad. 

Sitzungsberichte der Natiirforschenden Gesellschaft zu 
Rostock. 

Sitzungsberichte derphysikalisch-medizinisclieii Gesell- 
schaft zu Erlangen. 

Skandinavisches Archly fiir Physiologic. 

Smithsonian Miscellaneous Colieetions. 

Soil Science. 

South African Journal of Science. 

Spezialmonatshefte fiir Bran- und Maize rei betriebs- 
kontrolle. 

Sprechsaal. 

Stahl und Eisen. 

Stazioni sperimentali agrarie italiane. 

Strahlentherapie. 

Sucrerie Indigene. 

Stiddeutsche Apotheker Zeitung. 

De Suikerindustrie. 

Suomalaisen Tiedeakatemian Toimituskia. 

Svenska Kemisk Tidskrift. 

Transaotiona of the Chemical Society. 

Teknikern. 

Teknisk Tidskrift. 

Textile Colourist. 

Die Therapie der Gegenwart. 

Therapeutische Monatshefte, 

Tidskrift Kemi, Farm, og Terape, 

Tidskriften Teknikern. 

Times Engineering Supplement. 

Tonindustrie-Zeitung. 

Transactions of the American Ceramic Society, 
Transactions of the American Electrochemical Society. 

Transactions of the American Foundrymen’s Associa- 
tion, 

Transactions of the American Institute of Chemical 
Engineers. 

Transactions of the American Institution of Metals. 
Transactions of the American Institute of Mining 
Engineers. 

Transactions of the English Ceramic Society, 
Transactions of the Faraday Society, 

Transactions of the Institute of Metals. 

Transactions of the Iron and Steel Institute. 
Transactions of the Horth of England Institute of 
■ Mining and Metallurgy, 

Transactions of the Hew Zealand Institute, 
Transactions of the Ho?a Spotia Institute of Science, 
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Abbseviateb Title, 
Trans. Fath» Soc, 

Tram. Hoy. Irish Amd. 
Tram. Boy. Soc, Camada . 
Trans. Boy. Soc. Edin. 
Trans. Snrveyors’ Inst. 
Trav.Mus. Geol. AcacL BcL 
Peirograd. 

Trav. Soo.A^atur. Peirograd , 

. Tropenpfianzer . 

Tsch. Min, Mitt, 

U.S. Bureau of Mines, Bull. 

and Tecii. Papers. 

U.S. Bureau Plant Ind. 

U.S. Comm. Kept. . 

U.S. Dept. Agric. Bull. 

U.A. ffyg. Labor . Bull. 

U.S. Pat. .... 
Univ, Illinois Bull. . 

Utah Agrie. Coll, Exper. 
Stat. Bull. 

Ver. dent TextilTer, . 

Verh, Geol, BeiehsansL 
Wien. 

Verh. Ges. deut.A^aiurforseh. 
Aertze. 

Verh. EaturMsL med. Ver. 
Meidelberg. 

Verh. Maturhist. Bkeinl. , 
Veiih. Physiol. Ges. Berlin . 
Verh. Schweiz. Nat, Ges. . 
Verslag Landb. • 

Vet. Rec. - 

VicL Mem. Mils. Geol. Sur- 
rey^ Ommda. 

Vidmislcah. Skrifier . 

IVasseru. Gas . 

West Ind. Agric. Kews 
West Ind. Bull. . 

Westnik SaccB. Prom. 
IViemr MJm. Woek, . 

Wm, Ahha^ndl. PhynkaU 
Tech. Meichsaimi. 

Wochbl. Fapierfabr. • 
Woch. t Brau. . , » 

Yakugakuzaslii . 

Emdsch. allg. PhyswL 
^Eeitsch. unaL Chem . « 

Z. angew. Chem. 

^Eeitseh anorg. Gkem. 
E&itsch. Biol. 

EeiiS'^. detd. Geol. Gm, 
Ml^roekem. 

Emtseh, ezp. Path. Tim. . 
2* Farbea-Ind. • 


Jouk:s’Al. 

Transactions of the Pathological Society. 

Transactions of the Eoyal Irish Academy. 

Transactions of the Royal Society of Canada. 

Transactions of the Royal Society of Edinburgh. 

Transactions of the Surveyors’ Institute. ^ ^ 

Travaus de Mizsde Geologic[ue pres rAcademie Impe- 
xiaie des Sciences de Jetrograd. 

Travaux de la Societe Imp4riale des Naturalistes de 
Petrograd. 

Ti’openpBanzer. 

Tschermak’s Mineralogische Mitteilungen. 

United States Bureau of Mines, Bulletins and Tech- 
nical Papers, 

United States Bureau of Plant Industry, » 

United States Commerce Reports, Daily Consular and 
Trade Pteports. 

United States Department of Agriculture Bulletins. 

United States Hygienic Laboratory Bulletins. 

United States Patent. 

University of Illinois Bulletins. 

Utah Agricultural College Experiment Station 
Bulletins. 

Terein deutseher Textilveredlungsindustrie.^ 

Verhandlungen der k. k. geologischen Eeichsanstalt 
in Wien. 

Verhandlung der Gesellschaffc deutseher Uaturforscher 
und Aertze. 

Verhandlungen des naturhistorisch-medizinischen 
Vereins zu Heidelberg, 

Verhandlungen des naturhistorischen Vereins der 
preussischen Rheinlande und Westfalens. 

Verhandlungen der Physiologischen Gesellschaft zu 
Berlin. 

Verhandlungen der Schweizerischen Uaturforschenden 
Gesellschaft, Basel. 

Verslag Landbouwkund Onderzoek Eyldandhouw- 
proefstat. 

Veterinary Record. 

Victoria Memorial Museum Geological Survey of 
Canada, Bulletin. 

Skrifter udgivne af Videnskabsselskabet i Kristi- 
ania. 

Wasser nnd Gas. 

West Indian Agricultural Hews. 

West Indian Bulletin. 

Westnik Saccharnoi Promyschlenosti, 

Wiener Klinische Wochensehrift. 

Wissenachaftiiche Abhandiungen der Pliysikalisoh- 
Technischen Eeichsanstalt. 

Wochenblatt fiir Papierfabrikation. 

Wochensehrift fiir Bxauerei 

Vakugakuzashi. 

Eeitschrift fiir aUgemein® Physiologie. 

Zeitschrift fiir analytische Chemie. 

Zeitsehrift fiir angewandt© Chemie. 

Zeitschrift fiir anorganisch® und aligemeine Chemie. 

Zeitschrift fiir Biologic. 
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Organic Chemistry. 


The Addition of Hydrogen Bromide to Allyl Bromide. 
A. F. Holleman and B. F. H. J. Matthbs (Froc. E. Akad. 
Wetensch. Amsterda7nf 1918, 21 , 90 — 91). — In bright light, hydro- 
gen bromide is absorbed by allyl bromide with the almost quantita- 
tive formation of trimethylene bromide, b. p. 167* P/ 760 mm. ^ in 
the dark, on the other hand, absorption proceeds much more slowly 
and, whilst trimetliylene bromide is the main product, considerable 
amounts of propylene bromide are also formed. H. W« 

MonohydrocMoride of Isoprene. Ossian Aschaist 
1918, 51, 1303—1307). — ^Isoprene, which had been prepared , from 
commercial tZ-limonene by means of the isoprene lamp and kept for 
four years’" at 4—8^, was fractionated and the' portion, b. p. 
34—35*5®, Df 0*6765, was mixed with 6% of dry ether, cooled in a 
mixture of snow and sodium chloride, and treated with hydrogen 
chloride. The product, after being washed with water and ' 'dried, 
was fractionated. The first three fractions, b. p. 65 — 90®, ^were 
treated again in the same way. The fraction, b. p. 107 — 110®, 
contains isoprene monohydrochloride^ G^Hj^Cl, b. p. 109®, 
Df 0*9335, which has an odour resembling that of ^ allyl chloride,' 
.combines with hydrogen chloride to 'form isoprene' dihydrocMoride'' 
(Bottchardat^s dichlorow'pentane), b. p, 145—146®, D,/" 1*0654* 'and 
reacts with bromine 'in cold, chloroform' to fO'3rm'"a yellow',' viscops^ 
P'il,: 'CgHgClBra, which cannot be distilled witho'ut'deoomfidsition,; 

,OXTI. i ' ■ ■ ■ ' ' 
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Tile isoprene moiioliydrocliioride, b. p. 85 — 91^, D 0’868^ described 
by Bo^ucliardat in 1879, was almost certainly -isoamyl chloride. 
Isoprene prepared from cf-limonene as above contains iS-metiiyl-A^- 
bntylene. C. S. 

OpticaEy Active Propylene Glycol and Optically Active 
/j-klydroxyniiiiyric Acid. jIiMil Abjokkhalijjbjs' ana Buon ruiuiiWALJu 
{Mer.^ 1918, 5i, 1312 — 1322). — The specihc rotations of the opti- 
cally active fats previously prepared (A., 1914, i, 801) are unex- 
pectedly small, and active propylene glycol has therefore been pre-, 
pared in the hope that from it, will be obtained more suitable 
substrates for the study of ferment action. 

The desired glycol cannot be isolated from the mixture obtained 
by the action of nitrous acid on optically active propyienediamine. 

Attempts to resolve jS-bromo-n-propylamine by tartaric, bromo- 
campborsulphonic, or bromosuccinic acid, formyl-leucine, or similar 
compounds failed, uncrystallisable syrups being obtained; the reso- 
lution of jg-chloro-n-propylamine, however, is readily e'hected. A 
solution of allylamine hydrochloride is saturated at 0 ° with hydro- 
gen chloride and heated in a sealed tube at 110 — 120 ^ for five to six 
hours, the resulting jS-chloro-v^-propylamine is isolated and treated 
in ether-alcolioi solution with ef-tartaric acid (1 mol.) ; the precipi- 
tate, after being recrystaliised ten times from hot water, yields a 
&.-tartmte, in. p. 109*5*^, •p36’72‘^ in water, from which 

dL-^-chloro-ii--propylamine hydrochloride^ C 3 H 9 NCI 2 , m. p. 179*5^, 
[ajo +34*80'^ in water, is prepared. An aqueous solution of the 
i-tartrate ' at about 10 ° is converted by sodium nitrite into 
d-$-cMoro-a-''pro'panol, b. p. 40 — 41°/ 16 nun., [a]iJ +9*26°. Since 
the latter could not be obtained quite pure it was added to aqueous 
potassium hydroxide at 50 — 70 °, and thus converted into 
dr’propylene oxide, b. p. 36*5 — 38°, [a]i 12*72°, which has been 
prepared by Le Bel in a very impure state by fermentation. ^-Pro- 
pylene oxide is extensively racemised by water, and on this account 
must be removed by distillation as rapidly as possible from the 
aqueous alkali employed in its preparation (above). When added 
slowly to well-cooled, anhydrous -formic acid, it is converted into 
the formate of propylene glycol, which is readily hydrolysed by 
15% hydrochloric acid, yielding di-propylene glycol, b. p. 95°/ 15 mm., 
[a]o 4-13*71° in water. The <i-glycol reacts with butyryl chloride 
in chloroform solution to fo.rm d-propylene glycol dihutyrin, 
P* 95— 105°/15 mm., a -f-2*05° in 1-dcm. tube. 

The following 7-compounds are 'described : l-^-chloro-n-propyl- 
'amine hydrocMoride, {ajjf — 17*(>7° in -water; l-fi-chloro-a-pf'opanol, 
-2*92°; , oande, [alo — 8*26°; l-propylene glycol, 

.®li> —8*97° in water. 

A synthesis of the optically active, biologically important iS-hydr- 
oxybutyric acid has 'been effected and its configuration determined. 
The addition of hydrogen cyanide to d-propylene oxide does not lead 
to a 'satisfactory result. ■ if-Propylene oxide was therefore converted 
By' eoM Bydrobromic acid into l-0-hTofn oh6jmopid\ olcohol. 
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OH*CIlMe"CH 2 Bi% b. p. 45 — 50^/15 mm., a —2*05'^ in l-dcin. tube, 
wliicli reacts readily with potassium cyanide in boiling alcohol to 
give h^-hydroxybutyronitrite^ b. p. 99 — 100^/15 mm.^ [a]^f —10*03^ 
in water. The last substance is hydrolysed by hot concentrated 
hydrochloric acid, and yields Z-^-hydroxybiityric acid, the sodium 
salt of which has —13*28° in water. 

ei-^-Chioro-a-propanol is oxidised by ammonium diclironaate and 
dilute sulphuric acid at the ordinary temperature, and yields 
/-a-cliioro propionic acid, which is converted into Z-alanine by aqueous 
ammonia. 

The preceding coiifigurative relations are shown thus : 


d-/3“Chloro-a-propanol 


d!-propylene oxide — > 

/-/5'liydroxybutyric acid 

/-a-chloropropionic acid — |l-aianiiie_^ 


c. s. 


Synthesis of Optically Active Glycerophosphoric Acid. 
Emil Abderhalden and Egon Eichwald (Aer., 1918, 51, 
1308 — 1312). — Since the naturally occurring glycerophosphoric acid 
is optically active (Willstatter and Liidecke, A., 1904, i, 1067), one 
of the first steps in the synthesis of a phosphatide must be the syn- 
thesis of glycerophosphoric acid in the optically active form. The 
authors, employing the optically active lialogenhydrins and epi- 
hydrins previously prepared by them (A., 1914, i, 801), obtained 
unsatisfactory results when they attempted to add phosphoric acid 
to Z-epihydrin alcohol, epicliloroliydrin, or epibromohydrin, and un- 
successful results vrhen they attempted to esterify monochlorohydrin 
or nionobromohydrin with anhydrous phosphoric acid, but achieved 
success by using Fischer’s pyiidine-phosphoryi chloride method. 
Piiosphoryl chloride is added slowly to a solution of cZ-a-bromo- 
hydrin in dry pyridine, the temperature being kept below — 10° ; 
ice -water is added after one to two hours, the solution is shaken 
with sufficient silver to remove the chlorine (an excess must be 
avoided), filtered, treated with hydrogen sulphide, again filtered, 

• and evaporated in a vacuum to remove the hydrogen sulphide and a 
portion of the pyridine. Barium hydroxide in excess is added, the 
mixture is diluted, and then concentrated in a vacuum to remove 
the remainder of the pyridine ; the barium in the filtered solution is 
exactly precipitated with sulphuric acid, and after filtering again 
the filtrate is without delay treated with 10% lithium hydroxide 
solution, after twenty-four hours evaporated to^ a small volume in a 
vacuum, heated at 80° for one hour, cooled, neutralised with hydro- 
bromic acid, and evaporated in a vacuum until crystals begin to 
appear; these are redissolved by adding a few c.c. of water, @|nd the 
filtered solution is treated with alcohol. The precipitate is dis- 
solved in water and precipitated by alcohol, and after a repetition 
of this treatment' is free from lithium bromide.', The ' product is 

' 6 '2 
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nearly pure lithium d-gl^x^erophosp'hate, CgH^OgPLUj [«][? -rS’SP, in 
aqueous solution. Lithhini l-glycerophosplmte was also' prepared^ 
lia^ing [oji-j — 3’02‘^. By using alcoholic instead of aqueous litliium 
hydroxidcj a glycerophosphate having [ajjf 4-6*26® was obtained, 
but the higher value may be due to a partial conversion of the 
glycerophosphate into the epiliydrinphosphate, 

C* H 

^_>CH-CHyO‘PO(OLi)o. C. S. 

Preparation of Ethyl Acetate from Acetaldehyde « 
Parbw^ekke vorm. Meistee, Lucies, & Bruning (D,R.“P., 308043 ; 
from Chem. Zentr.^ 191S, ii, 693). — The process depends on the use 
of a solution of aluminium ethoxide, AI(OEt)3, which contaiifs at 
the most only traces of halogen compounds, in an organic solvent of 
high boiling point, such as solvent naphtha. With such solutions, 
which allow the most favourable temperature to be readily main- 
tained, the yield of practically pure ethyl acetate exceeds 86%” of 
that theoretically possible; at the same time, the duration of the 
action is considerably decreased, and the consumption of aluminiuin 
ethoxide is reduced to 3 — 5% of the acetaldehyde. H. W. 

The ¥elocity of Hydration of the Anhydrides of some 
Fatty Acids « P. E. Verkade {Bee, trav, chm., 1918; 37y 
315 — 354). — A theoretical discussion of work already published 
(compare A., 1914, ii, 256; 1916, ii, 234, 607), in which the author 
shows that the process of hydration is much more complicated than 
is sliovm by the equation (R*C0)20 4- H20 = 2R*C02lI. W. G. 

Configuration of Organic Compounds and their Relation 
to Chemical and Physical Properties. II. Arthur Michael 
(J. Amer, Chem,. Soc., 1918, 40, 1674 — 1707). — A continuation of 
the theoretical discussion of the subject (compare A., 1918, i, 249). 
The relationship between the configuration of iinsaturated acids 
and their physical properties (density, m. p., b. p., viscosity, optical 
activity, magnetic rotation) is examined, and the connexion between 
configuration and chemical properties (addition, stereomiitation, 
catalysis, esterification) discussed.- H, W. 

Determination of the Condgnration of cis-tozs-Isomeric 
Substances. J. 'Boesekex and Chr. van Loon {Ptqc, K. Akad, 
Wetemch. Amiterdani, 1918, 21, 80 — 89). — A theoretical paper> in 
which the methods of determining the configuration of ei$~trdns: 
isomerides are critically discussed and their applicability te various 
types of compounds considered. H. W. 

,, 'Blectronio Constitutions of Acetoacetxe and Citric Acids 
and ■ soma of their Derivatives. Milton Th. Hanke and Karl ■ 
K(::KoBStoE,.(/.' Ghem. Soc., 1918, 40, 1726— 1732).~A 
'consideralibn-of the,forma^^^ of acetonedicarboxylic acid, -from -citric 
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acidj of its relationsliips to acetone and acetoacetic acid, of the coii- 
iiexion between the latter and acetic acid, and of those between 
acetic acid and keteii, leads the author to propose the electronic 
(T) and (II) for acetoacetic and citric acids respectively : 


H-f 


H 

rp 


H O 

dr TT- 

+0+ -OH 

qp 

H 


(I.) 


H O 
O 

HO- +C-f -OH 
H 4 -»C-+C+- 0 H 


H 


±d= 

O 


(II.) 

H. W. 


Fasteup^s Principle of the Relation between Molecular 
and Physical Asymmetry. V. Optically Active Complex 
Salts of Iridiiim-trioxalic Acid. F. M. Jaegeh {Proc. JC Alvxh 
JPetenseh, A7nsterd(mij 1918, 21, 203 — 214). — Racemic potassium 
iridium oxalate, K3[Ir(C.204X^],4p-Io0 (A., 1918, i, 4), lias been, 
resolved into' its optically active components by means of the 
strychnine salt, thus demonstrating for the first time the possibility 
of a partial asymmetry in the case of iridium as the central atom. 

Stnjchndne cUrklium, oxalate, (a^H.320.>N2)3[Ir(C204l3],3pioO, 
forms pale yellow, very fine needles; the corresponding \-salt 
( + SHgO) crystallises in somewhat thicker needles. 

d-Fotass 2 kfm iridium oxalate (-f HoO), large orange-coloured, hat- 
tened, triangular bipyramids (g. : c = 1 : 0*9620 ; a = 100°20^) , has 
1)2^ 2*734.; the corresponding Z-salt is also described. As in the case 
of the oppositely rotating rhodium salts (A.. 1918, i, 3), a non- 
snperpo'sable hemihedrism accompanies the contrary power of rota- 
tion. 

The specific z’otatioii of the salts in aqueous solution for differiing 
concentrations and for light of varying wave-leno'th has beend^'^^sti- 
gated, and the results are given in a series of tables and graphs, for 
details of which the original communication must be consulted. In 
the case of the potassium salts, the slope of the graph is quite dif- 
ferent from that found with the corresponding rhodium salt, thus 
showing the preponderating iitfluence of the special nature of the 
central metallic atom on the specific ■ light absorption (colour) of 
these salts and on the whole character of the rotation dis|>ersioB. 

H. W, 

Pasteur *s PrinGiple of the Relation between Molecular anii 
Physical Asymmetry., ¥1. The Fission of Potassium, Bbo- 
dinm Malonate'into its Optically Active Compounds. F. M. 
jAPOBR'and William Thomas {Proc. E. Ahad. Wetensch. AmMer^ , 
1918, 21, 215' — 224). — The, resolution of r-potassium rhodium 
malpnate> ' [E,h(C3H204)3]Kg,3H20 .'(A.,, ,1918,.,' i, 4), is,, effected 
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tlirougli the cinclioiiiiie salts and sulisequeiit decomposition of tlie 
latter by potassium iodide. Cinchonine \~rJiodinin malonafe^ 
(-f iHoO) is less soluble in water and less stable to beat than the 
corresponding r/-salt (-r3H.'>Ob d- and J-Pofnssmm rhodium m-olon- 
ateB form pale yellow crystals; measurements of tlie /-salt showed 
the crystals to belong* to tlie iiionoclinTc-splienoidal class (*7:5:c = 
1-0637:1: 1-1667, ^ = 82^2740, Df ^*317. ‘ 

The molecular rotation dispersion of the salts lias been investi- 
gated in aqueous solution; with the potassium salts a remarkable 
maximum occurs at about 5800 A. IT. For ware-lengths smaller 
than 5800 A.U. the rotation of the plane of polarisation increases 
with increasing wave-length, whilst for those greater than 5800 A. IT, 
it diminishes wdtli increasing wave-lengths as in ordinary cases. In 
the neighbourhood of 5800 A.U. the absorption-spectrum, however, 
does not manifest a single line or band. The occurrence of such 
anomalous rotation -dispersion seems tO' he theoretically explicable 
if the assumption may be made that at least two- kinds of active ions 
are present. H, W. 

New Synthetic Passage from Aliphatic to Aromatic 
Compounds. Tel. Komxtxos (Compt. rend,. 1918, 167, 781 — 783 : 
BfdL Soe. ehim.,, 1918, fiv], 22, 449 — 455). — Malonyl chloride and 
acetone react together in the presence of calcium carbonate to give 
phloroglucinol and a compovnd, CH< 5 *C’ 0 *CHo*CO’CHo*COC], which 
when boiled with water and some more calcium carhonate. in its 
turn is converted into phloroglucinol. W. G. 

Effect of Sodium on Mixtures of Malonic and Succinic 
Esters. Gerald E. K. Branch and H. E. Hudson Branch (J. 
Am.er, Boe„ 1918, 40, 1708 — 1713'^.- — The investigation was 

undertaken in the hope of the ultimate synthesis of the com- 
pound, which might show a 

tendency to 'break down to give the cyc/opentadienyl radicle- The 
condensation of ethyl malonate with ethyl succinate was studied 
as the first step in this direction. The results were not very 
promising, and the observations may be summarised as follows : 
(1’^ When molar mixtures of malonic and succinic esters are treated 
with sodium, the main product is succinylsoccinic ester. (2’) When 
a large excess of malonic ester 'is used, phloroglucinoltricarboxylic 
ester is produced, (31 Malonuhuccinic eMer,, yellow crystals, m. n, 
163^. is obtained from succinylsuccinic and malonic esters. The 
results are to be explained bv an application of Bieckmann’s theory 
of the reversibility of the acetoacetic ester condensation. H. W. 

Preparation of' Berivativ'es of Oyetine, Soluble in Water. 
Bebnharp Btuber (D.B.-P. ,307'8'58;' from Chem, Zentr.. 1918, 

ii, '',574). — 'The sparingly soluble compounds of cystine and 
derivative® with mercury, .mercury chlorid'e. ,or silver are dissolved 
:ih'' '';,S'Oliitions , 'of s, odium chloride, sodium bromide, , sodium thio- 
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cyanate, or lithium chloride, and the solutions are treated with an 
excess of acetone^ methyl or ethyl alcohol, or ether ; the precipitates 
are filtered and dried in a vacuum. Complex salts of amphoteric 
character are ohtaiiied which are expected to fnd therapeutic 
application. The following substances are particuiaiiy described : 
c^stmemercurp mdimn chloride, yellow powder; epstinefnercurp 
sodmm. hf'omide, brown powder; cystmemeixury lithium chloride, 
yellowish-white powder; cystinemei'ciirp sodium thiocyamite, 
yellowish-hrown powder; cystinesilver sodium chloride, brown 
powder; cystinemercury chloride sodium chloride, white powder; 
eysUnemercitry chloride sodium hrowide, brown powder. H. W. 

Bediicibility of Formic Acid. K. A. and Helgb 

ScHiBSTED {Ber., 1918, 51, 1389 — 1398). — In spite of all statements 
in the literature to the contrary, the authors have never obtained 
more than 4% of the expected yield in their attempts to reduce 
formic acid to formaldehyde and methyl alcohol by hydrogen under 
the most diverse experimental conditions. The following reducing 
agents were tried : (i) reduction of formic acid in aqueous solution 
by nascent hydrogen at ordinary pressure; the hydrogen was gene- 
rated by zinc in contact with mercury, cadmium, copper, and vana- 
dium oxide, with and without *the addition of dilute sulphuric acid, 
by zinc and palladous chloride, by zinc dust with and without the 
addition of palladium, and by the platinum metals; (ii) reduction 
of formic acid in aqueous solution by nascent hydrogen under 
increased pressure; the experiments under ( 1 ) were repeated in 
sealed tubes at 70°, the tubes being filled with carbon dioxide 
before sealing ; (iii) reduction with simultaneous catalytic fission of 
the formic acid ; the experiments under (ii) 'were repeated in the 
presence of platinum metals on porous tile. C. S. 

Production of Formaldehyde and Methyl Alcohol from 
Formates. K. A. Hofmann and Helgb Schibsted {Ber., 1918, 
51, 1398 — 1418. Compare preceding abstract). — In the well- 
known decomposition of formic acid by heat and the reaction 
between an alkali formate and an alkali hydroxide, the principal 
factor controlling the course of the reactions is the striving to pro- 
duce the stable hydrogen molecule. , Metallic formates, however, 
are able, to a degree dependent on the nature of the particular 
metal, to yield formaldehyde according to the equation 
2WCbM = M 0 CO 3 + CHoO ; 

the secondary decomposition, CH 2 b = H 9 ; + CO, can be reduced to a 
minimum under suitable experimental conditions, and the decom- 
position in the presence of water, CH 20 -fH. 20 ~C 02 -f 2 H 2 , can he 
prevented altogether. ' 

The temperature at which a distinct and sustained evolution of 
gas begins from the formates is in general higher the more strongly 
basic is the metallic oxide; thus copper formate (170°) is the first 
and potassium formate (375°) the last member of the series of 
formates examined. The formaldehyde produced experiences, 
according to the nature of the metalliferous residue, diverse trans- 



ABSTRACTS OF CKEmCAL, PAPERS. 


i. 8 

formations, of wkicli the most important is its conversion into 
methyl alcohol and formic acid. In the case of the formates of 
strong bases, a little foniialdeliyde is obtained, the main pro- 

ducts being methyl alcohol, acetone, fiirfiiraldehyde, empyreiiiiiatic 
substances, and carbon. 

Zinc formate is the most suitable substance for the production 
of foriiialcleliyde and methyl alcohol, and its decomposition is 
described in detail. Methyl fonnate has been detected in the 
products. 

The vapour of formic acid in the ])resence or absence of hydrogen 
is converted by chemically imchaiigeable catalysts, such as 
asbestos, platinised asbestos, alumina, carbon, etc., almost exclii- 
sively into carboii monoxide and steam or carbon dioxide and 
hydrogen as soon as the temperature is high enough to- bring the 
forinic acid into reaction. If, however, the catalyst and the 
temperature of reaction are so selected that the formation of 
formates is rendered 'possible, the production of considerable 
quantities of formaldehyde and methyl alcohol is obseiwed. The 
best catalysts for this purpose are zinc oxide and thoria. A 
diagram is given in which are plotted the two curves connecting 
the percentage of fonnaldehyde and the percentage of total decom- 
position products with the decomposition temperatures, zinc oxide 
being the catalyst. The two curves produced backwards meet at 
a point corresponding with about a 12% yield of formaldehyde and 
a decomposition temperature of about 245^, showing that ' at this 
temperature fonnaldehyde is the only primary decomposition pro- 
duct of formic acid. [See also J. Soc, OJiem. Ind,, 1918, 782a.] 

C. S. 

The Preparation of Ethylamine and of Biethylamiiie. 
Emil Alphonse Werner (T., 191S, 113, 899--902). 


Pasteur^ Principle of the Relation between Molecular 
and Physical Asymmetry. ¥11. Optically Active Salts of 
the Triethylenediaminechromi-series. F. M. Jaegee and 
William Thomas (Proc. K. Acad. Wetcmch. AmMerdam^ 1918, 
21, 225 — 230). — The molecular rotation dispersion of the optically 
active triethylenediaminechromi-iodides in aqueous solution at 
different concentrations has been investigated, and the results are 
given in a series of graphs and tables ; the substances were obtained 
by Wemer^s method (A., 1912, i, '417). It was not found possible 
to obtain measurable crystals of the active ' salts, partly owing' to 
^ their, great solubility and, partly because of the readiness . with 
which they decompose in' aqueous,' solution, particularly ' under 'the 
iniiiepee, of Tight.' r-Triethylenediaminecbromi-iodide, 

[CrenslI,,H. 30 ,'^ 

forms orange', tO': ' ; red , rhombic-^bipyramidal ' crystals' (a : 5 : c = 
0'8632 : 1 :O*'80,52) the , crystals '''are . pseudo-tetragonaT;,'' aU'd, , 'per- 
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fectly isomorpiioiis with the corresponding crystals ol the cobalti- 
(A.j 19153 h S67) and of the rhodium (A., ISIS, i, 7) compouncL 

H, W. 

Biocheniical Properties of Amino glucose « A, Cleme^^ti 
(Arch. farm. sper. 8ci. off.^ ISIS, 25, 225—230; from Chem. 
Ze-ntr.y 1918, ii, 617).— Glucosamine hydrochloride behaves as a 
monobasic acid in the formoi titration; Molisch's reaction is posi“ 
tive with the free base, but negative with the salts. Fermentation 
with brew’erh yeast, without addition of toluene, is observed after 
more than seventy-two hours; ob\dously, foreign micro-organisms 
are active, possibly owing to deaininisation. H. \¥. 

Fluorides of Organo-metaliic Compounds, I» Tin Tri- 
alkyi Fluorides and Tin Biaikyl Difluorides « Erich Krause 
(Ber.j 1918, 61, 1447 — 1456). — The fluorides exhibit striking 
diflerences in properties from the other tin alkyl and aryl haloids. 
Thus the tin triaikyl fluorides are solid, crystalline, odourless sub- 
stances of high m. p., -which sublime before fusing, are appreciably 
soluble in water, giving acid solutions, and are sparingly so 
in indifferent organic solvents such as benzene and ether, but dis- 
solve more readily in the alcohols and glacial acetic acid. The 
tin dialkyl difluorides exhibit similar properties, and, in addition, 
form double compounds with alkali fluorides. 

The tin trialkyi fluorides are precipitated quantitatively by treat- 
ing solutions of the corresponding hydroxides (Griittner and 
Krause, A., 1918, i, 158) with aqueous hydrofluoric acid, but can 
be obtained much more conveniently by treating alcoholic solu- 
tions of the other tin trialkyl haloids with an excess of a neutral 
aqueous solution of potassium fluoride. The latter reaction is 
reversible, and a complete reconversion of the fluoride into another 
tin trialkyi haloid is effected by warming with the concentrated 
halogen acid. 

Tin di alkyl difluorides are precipitated almost quantitatively by 
treating alcoholic solutions of the other dihaioids with the calcu- 
lated quantity of potassium fluoride in neutral aqueous solution. 

The following compounds are described. All in. p.'s were deter- 
mined in closed capillary tubes. Tin trimetkj/l fluoride^ SiiMegF, 
colourless prisms, which begin to darken at 360® and blacken at 
about 375®; tin triethyl fiitoHde^ prisms, m. p. 302® (corr.) ; tin 
tri-n-propyl fluoiide^ prisms or needles, m. p. 275® (corr.); din 
triimhntyl fluoride, prisms, m. p. 244® (corr.); im tnimamyl ^ 
fluoride, , needles, m. p. '288® (corr.); tm diethyl n-propyl^ fl.uoride, 
long needles, ,m. p, 271® (corr.); tin dimethyl difluoride, colour- 
less leaflets, decomp, above 360®; tin diethyl difluoride, tiifts of 
needles, or rhombic plates, m. p. 287 — 290® (uncorr.), sintering at 
about 240® {the double salt, SnEt^F2,2KF, forms stout leaflets) ; 
tin di-n-'p^oqnjl difluoride, leaflets, m. p. 2Q4 — 205® ' .(uncO'irr.), 
sintering at 200®. 

The tin trialkyi fluorides, which are' easily obtained 'pure, ^are,; 

" , ' b ' 
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available for tiie preparation of mixed tin tetra-alkyisj tin trietliyl 
w-propylj for example, being obtained from magnesium ^-propyl 
chloride and tin triethyl fluoride in the usual way ; the odour ^ of 
the volatile tin trialkyl chloride is always observed, indicating 
that a partial exchange of the halogen atoms occurs. 

Tin tetrahoamyl^ prepared from tin tetrachloride and niagiiesiuin 
i^oaiiiyi chloride, and freed from any tin trialkyl haloid by aqueous- 
alcoholic potassium fiuoride, has b. p. 188^/24 mm., Df'* 1*0353, 
1*46946, 1*47242, 1*47989, 1-48607 at C. S. 

Formation of Aromatic Hydrocarbons from. Natural Gas 
Condensates. J. G. Davidson (/. hid. Eng. Ghem., 1918, 10^ 
901 — 910). — Natural gas containing chiefly ethane and propane 
with small quantities of butane and pentane has been subjected 
to the “ cracking '' process at various temperatures in the presence 
of metals. The products of the reaction are gaseous and liquid, 
the latter being of a tarry nature and containing aromatic 
hydrocarbons. Both sets of products were analysed, and the 
results are tabulated in the paper. The experiments show that 
most metals are without action on the reaction. Paraffins — >- 
aromatic hydrocarbons. The metals nickel, iron, and cobalt are 
negative catalysts for the above reaction, but accelerate markedly 
the reaction paraffins — carbon + hydrogen. The effect of 
pressure and temperature on the reaction has been studied, and 
it is showui that the temperature 860^ is the most favourable 
for the production of liquid tar, and that the formation of com- 
plex aromatic substances increases with the temperature. Increase 
of pressure inhibits the formation of tar, whilst diminished pressure 
increases the yield of unsaturated substances, but also decreases 
the actual yield of tar. Butadiene has been isolated in fairly 
large amounts from the unsaturated compounds produced in the 
thermal decomposition of the natural gas condensate. Acetylene 
is without' action in the formation of aromatic hydrocarbons. Tar 
containing aromatic substances has been produced from the 

cracking” of a mixture of butadiene and ethylene. The most 
probable reaction for the formation of aromatic substances from 
natural gas condensate is: 


f Aromatic \ 
1 hydrocarbons ) 
(Bemene.) 

J. F. S. 

Bmitn0-derivati¥es of f-DicMorobenzene. 1 : 4-BicMoro- 
S :5»diiiitrob'eiizsae. , , Edith H. Nason ' (J. Amen Ghem. £oc., 
1918, 40, 1802— 1605).— Of the possible 1 : 4-dichlorodinitro^ 
benzenes,: 1 : 4-dichIoro-2 : S-dinitrobenzene, m, p. 104% has been 


/Saturated straight chain/ (Simple 1 

\ hydrocarbons J \ olefines/ 

(Ethan©,) (Ethylene.) 

/Higher olefines witbl 
1 conjugated bonds j 
(Butadiene.) 
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previously described and fully orientated; a second isomeridey m. p. 
lOPj has also been obtained, but its constitution has not been 
.elucidated. The author now shows that all three isomerides are 
formed when ^-dichlorobenzene is nitrated with a mixture of con- 
centrated sulphuric and fuming nitric acids, and that the chief 
product is the previously unknown 1 :4i-dicliloro-2io-dinitrohenzenei 
fine, yellow needles, in. p. 8P. The constitution of the compound 
is deduced from its reduction to 2 ro-dicliloro-p-plienyleiiediaiiiiiie 
(compare Mohlaii, A., 1886, 941), and confirmed by oxidation of 
the latter substance to ;>dichlorobenzoquinone, yellow crystals, 
m. p. 161°. 

The isomeride, m. p. 101°, must therefore be 1 : 4-dichloro-2 : 3- 
dinitrobenzene. H. W. 

^'-CMorobenzenedisuIphoiiic Acid and some of its Deriv- 
atives. B. C. J. Olivier (Bee. trav. chim., 1918, 37, 307 — 314). — 
When chlorobenzene is heated with five times its volume of fuming 
sulphuric acid, containing 20% of sulphur trioxide, at 300° for six 
hours, the product is b-ehlorohemene-l :Z-dmdphonic acid, decom- 
posing at 100°, isolated as its harkim salt, GQH3Cl(S0g)2Ba,3H20. 
It gives a potassium and an ammonium salt, a dichloride, m. p. 
106*5 — 106°, and a diamide, m. p. 223 — 224°. The dichloride, 
when heated in a sealed tube with phosphorus pentachloride for 
four hours at 200 — 210°, yields s-trichlorobenzene. 

4-Aminobenzene-l : 3-disulphonic acid, when diazotised in hydro- 
chloric acid solution and the diazonium salt decomposed with finely 
divided copper, gives 4:-chlorohen2ene-l :Z~disidpJionie acid isolated 
as its potaumm salt. It gives a dichloride, an amorphous com- 
pound, and a d>iamide, m. p. 217 — 219°. W. G. 

Studies in the TetrahydronapMhalene Series. Arthur 
G. Green and Frederick Maurice Rowm (T., 1918, 113, 
955—973). 

Mono- and Di-chlorophenanthrenes. Hakan Sandqvist and 
A. Hacelin {Ber.j 1918, 51, 1515 — 1526). — ^A solution of phen- 
anthrene (containing anthracene; m. p. 97 — 102°) in carbon disul- 
phide or carbon tetrachloride at 0° is treated slowly with an un- 
saturated solution of chlorine (about mols.) in the same solvent 
at 0°. In addition to unchanged phenanthreii© the substances 
obtained are (1) a compound ( ? trichloroanthracene), pale yellow 
needles, m. p. 365° (corr.), (2) 9 : lO-dichloroanthracene (previously 
described by Sandqvist in 1917 as a diclilorophenanthrene, m. p. 
208 — 209°),. (3) phenanthrene 9 : lO-dichloride, (4) lO-chloropheii- 
anthrene, (5) pitch. 

Fhenanthrene 9 : 10-dichIoride, Ci 4 HioCl 2 , decomposes appreciably 
into 10-chlorophenanthrene and hydrogen chloride at the ordinary 
temperature in the course of a few days, ' the decomposition being 
catalytically accelerated by lO-chlorophenanthrene. The m. , p- is 

• ' ' 2 
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tlierefore variable; a carefully puriHed specimen liad m. p. 16P 
(corr, ; bath at- above 150*^ and rapidly heated), ami hydrogen 
chloride was liberated. 

Pure lO-ciiioroplienaiithrene can be prepared from the preceding 
dicliloride at 150 — 175®. It forms long, colourless needles, m, p. 
53 — 53*5® (coiT.), h. p. 370® (coTr.)/737 mm., 1)^"' 1*2310 and 
Bf 1*2163. It yields phenantliraquinone by oxidation, and forms 
a picrafe, C 34 l-lQCl,CgH 2 (N 02 ) 3 ‘ 0 H, yellow, prismatic needles, m. p. 
115® (corn), 

9 : 10-DichIoi’ophenaiithrene, m. p. 160 — 160*5®, which is formed, 
by chlorinating 10-cliIorophenanthrene in cold carbon disulphide or 
tetrachloride, yields phenaiithraqniiione hy oxidation with boiling 
acetic and chromic acids. 

The 3 : ?“dichlorophenanthrene, ni. p, 124®, obtained by Sandqvist 
(A., 1909, i, 779) is now proved to be I-3(or 6) : lO-dichlorophen- 
anthrene, in. p. 125 — 126*5® (corn), by its formation by heating 
I-10-cliloropheiiaiithrene-3(or 6)-siilp]ionyl chloride with phosphorus 
peiitacliloride ; it yields Z-cMorophenantIi?’'aqtiinoNe, orange-yellow 
needles, ni. p. 261® (corr.) {mo7io,Time, Cj^HgOoNCl, yellow needles, 
m. p. 204® [decomp.]), by oxidation with chromic and acetic acids. 

An aqueous solution of potassium phenanthrene-3-sulplionate on 
treatment at 50® with a cold saturated aqueous solution of chlorine 
yields pof^riidum ll-10-c7ilorophena:77.threne-3{or B)-S2dpho7iate, small 
needles, which is converted hy phosphorus peiitacliloride into 
Jl''10~fdiIorop]ie}imif Jire7te-B(oTQysiiIpJio7hpl , chloride j grey, crystal- 
line pow'der, m. p. 171®, from which liTA^i-chlorophenajitlireme- 
3 (ot %)-mdpho7i7e add, ni, p. 207®, is obtained by the action of water 
at 140 — 150®, and 11-3(oy Q):10-dic7do7'ophe77a7ithre77e, colourless 
needles, m. p. 113®, by the action of phosphorus pentachloride. The 
last-mentioned compound yields 3-cHoTophenanthraquinone by oxi- 
dation. (The prefixes I and II indicate : I, that the compound 
contains substituents liavina the same orientation as those in the 
10“hromophenaiitlirene-3(or 6)"Sulphonic acid obtained by the sul- 
phonation of 10-hromophenanthrene ; II, that the orientation of the 
substituents in the compound is the same asdn the 10-bromopheii- 
anthrene-3(or 6)-sulphonic acid obtained by the bromination of, 
plienanthrene-3-suIphonic acid). ' C. S. 

Acetylation of p-Iodoaniline by Acetic Anhydride. P. J. 
Montagne (Ber., 1918, 51, 1489— 1492),— p-Iodoaniline, which is 
very oonyoniently prepared by treating a solution of p^'iodonitro- 
benzene in acetone with a solution' of ' stannous chloride in 'hydro- 
chloric acid (B 1*19) and' basifying after, the acetone has spontane- 
ously boiled, is (^inverted' 'by acetic anhydride into p-iodoacet anilide 
if the . mixture is gently warmed, but' 'into jModoacetanilide and 
'P-io4odiac©tahi^Iide if the mixture is boiled fo-r one- quarter 'to! six 
hptir^'- a small quaptity of a suUtance, leaflets, m. p. 204*5®, 'is also 
obtained. ; 

|^IcKioaeetMid 0 has^m.-ptabout 170® (rapidly heated) andl84‘5® 
(slowly lifted).,' , ' '' '/ S' 
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Analgesic Substance and Process of Makings Lambert 
Thorp (U.S'. Pat., 1279942). — Anilides o4‘ a-bToiiio-a-etliylbiityric 
acid are prepared by treating arylamines with an acyllialoid of the 
acid. These anilides possess analgesic and sedative properties ; they 
are decomposed on boiling with alkali hydro'xide, the bromine being 
eliminated as alkali bromide. In particular, the p-plienetidide of 
a-broino-a-etliylbiityric acid is specified; tliis is a colourless, crystal- 
line compound sliglitly soluble in water, readily so in alcohol or 
ether, m. p. 54°. It lias a peculiai*, somewhat bitter taste. (See 
also J. So€, Chem. In-cl, 1918.) J. F. B. 

TrimorpMc Change of 4-Hitroaceto-o-toliiidide« Frederick 
Daniel Chattaway (T., 1918, 113, 897—899). 

The ?i-Butylaryiamiiies« I. The Action of ^i-Butyi Chloride 
on 0- and p-Toliiidines . Joseph Reilly and Wilfred John 
Higkinbottom (T., 1918, 113, 974 — 985). 

The n-Bntylarylamines. II. Nitration of Mono- and 
Di-w-hiityl-p-toliiidmes . Joseph Reilly and 1 ¥ilfred John 
Hickinbottom (T., 1918, 113, 985 — 995). 

Nitro-derivatives of Diphenylamine . Hugh R-yan and 
Thobias Glover (Proc. Roy, Irish Acad., 1918, 34, [^], 97 — 105). — 
Considerable discrepancies are frequently noticed in the literature 
of the nitrodiplienylamines. With the object of removing these, 
the authors have prepared a series of substances by synthetic 
methods, that due to Goldberg (A., 1907, i, 1027) (in which aroma- 
tic amines are coupled with the halogen derivatives of aromatic 
nitro-compoiinds in nitrobenzene solution in the presence of potass- 
ium carbonate and cuprous iodide) being chiedy used. The follow- 
ing compounds are described : p-Nitrodiplienylamine, m. p. 
133 — 134°, wdiicli, contrary to Goldberg’s statement, yields a colour- 
less solution in concentrated sulphuric acid; m-rntrodiphejiylnitroso- 
amine', colourless, acicular crystals, m. p. 89—90°; 2 : ii-dimtrodi- 
phenyhiitrommnine, pale yellow prisms, m. p. 149 — 151° (by the 
action of iwamyl nitrite on a cold solution of 2 : 4-diiiitrodiplieiiyl- 
amine in glacial acetic acid; at a slightly higher temperature, 
2 : 4 : 2L 4^-tetranitrodiplienylamine slowly separates) ; 3 -A^-dinitro- 
diphenylamine, pale yellow crystals, m. p. 210 — 212°. after softening 
at, 205°; 2 : 4 : 6-trinitrodiphenylamine, scarlet-red prisms, m. p. 
178°; 2 :4 ; 3''-trmitrodiplienylamjiie, brown, platy crystals, m. ^p. 
193—194°; mirrrphennl - 2 z 4: ~ climtmo-inAnlylamine, dark yellow 
prisms, m. pv 199° (slight decomp.); A~n%tro2>he7iyl-2:i-dimirQ-m- 
trdylamine, straw-coloured, prismatic needles, in. p. 210° (slight 
decoMp.) ; 3niitronhefiyJ>‘2 :6-dimfmo-mAolidamme (?), prismatic 
needles, m. p. 199° (decomp.); 2 : 4 : 3' : 4'^-tetramtrodiphenylamin0, 
brown prisms, m. p. 199—200°; 2 ; 4 : 6 : 3^-tetramtrodiphenylamme , 
short, yellow prisms, m. p. 210° (corr.)'; 2 :4 : 6 : 4^-tetramtrodi- 
phenylamine, golden-yellow prisms, m. p. 222°," 

' f' W/lSTitrodiphenylnitrosoamixie is, converted; by iiitric'acid in glacial 
.-aoetic ' acid solution into trinitrodiphenyinitromamine^ , yellow, pria^ 
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iiiatic needles, iii. p. 184—185° (decomp.), after softening at about 
179 °. 

3:4 : 3^-Triiiitrocliplienylamiiie yields tetranitTodiphen-ylamine ^ 
yellO'W crystals, m. p. 190°, when treated with iwamyl nitrite. In 
similar circumstances, picryl-aniliiie gives two compounds, one of 
wMcli, 111 . p. 236°, is probably :^^dlexa7^itrodi■]dhenyl- 

amine, whilst the other, m. p. 193 — 194°, appears to be 
2 : 4 : 6 : 2^ : 4^-peiitamtrodiplienylamine. H. W. 

The Freezing* Points of Mixtures of Plienoly o-Cresol^ 
«^-Cresol, and p-CresoL Hakry Mebforth Dawson and 
Christopher Archibald Mol-ntford (T., 1918, 118 , 923 — 935). 

Preparation of Hydroxy-alkyl Ethers of p-Acetylamino- 
phenoi or Substitution Products thereof. Joseph Tcheeniac 
(Brit. Fat., 120081). — An alkyleiie or liydroxy-alkylene mono- 
lialogen-liydrin, for instance, ethylene or glycerol monoclilorohydrin, 
is heated in -water with p-acetylaminophenol or a substitution deriv- 
ative thereof, in the presence of an equivalent quantity of alkali 
to combine with the halogen hydracid. For instance, 151 parts of 
^acetylaminophenol are dissolved in an exactly equivalent quantity 
of 2A’-sodium hydroxide solution, while cooling and shaking, and 
81 parts of ethylene chloroliydrin are added; the mixture is heated 
at 60 — 70° for eight hours, and the jS-hydroxyetliyl ether separates 
as an oil, which crystallises on cooling. The yield is 85 — 90% of the 
theoretical, and the substance is purified by crystallising from hot 
water with treatment with animal charcoal. [See also /. Soc. Chem, 
Ind.y 1919, Jam] J. F. B. 

Transformation of Arylhydroxylamiues into Amino- 
pbeiaols. F. Klaus and O. Baudisch {Ber., 1918, 51 , 1228 — 1230). 
— Finely nowdered 3-p-toluenesulphoiiylmethyiaminophenylhydr- 
oxylamine is added to a mixture' of concentrated sulphuric acid and 
ice, water is added, and the whole is heated first on the wa-ter-bath 
and finally over a naked dame; the solution is filtered, neutralised 
with sodium carbonate, and sodium acetate is added, -whereby 
%ji^tolnenesidphomdmefdivlamino-^-aminO‘phen(>l^ 

m. p. 163 — 164°, is obtained. ,It develops a violet coloration with 
ferric .chloride, reduces ammoniacal silver oxide solution, and after 
cliazotisation couples with phenols. 

Xii a similar manner o-liydroxylaminophenyl ?>-toliienesiilphonate 
is , 'Converted into '^-amino-^-hydroxyphe.m/l j>-toluene.Rvlpho'nate.y 
which is obtained 'in the form of the sulphate, colourless crystals, 
m. p. 162°; 'the hpdrochloHde forms 'colourless needles, m. ' p- 
187—190°' , a B, 

~A Compo'mnd of Strontium Bromidefand Sodium Benzoate 
in 'Galenical Pharmacy.'' E. 'Canals; ' and J. (SGhmem 

Afoth, ^ Zeii., 56, 318—319; frcxm Chem, Zen4r\^ ii,' 468'). 
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— Strontium benzoate, (PliC 02 ) 2 Srj 3 H 205 is obtained in sniallj 
transparent'^ hygroscopic needles, m. p. 410^, by mixing solutions 
of sodium bromide (20 grams), strontium bromide (20 grams), and 
sodium benzoate (12 grams), each dissolved in water (50 c.c.). 
diluting the mixture wdtb an additional 150 c,c. of water, and 
allowing it to remain for twenty-four hours; the product is 
repeateclly crystallised from small quantities of hot water. At 
15®, 1 part of the salt dissolves in 25*9 parts of water. H. W. 

Basic Zirconyl Benzoates and Salicylates, F. P. Venable 
and F. R. Blaylock (/. Amer. Cliem. Soc., 1918, 40, 1746—1748). 
— The salts were prepared by precipitating a hot aqueous solution 
of zirconyl chloride with a similar solution of benzoic acid and 
subsequent washing with hot water. Analyses of different samples 
of the benzoate appear to* show that under varying conditions as 
to concentration, etc., no single definite compound is formed. The 
precipitates have varying ratios between the acid radicle and the 
partly dehydrated zirconium hydroxide. The salicylates are 
notably less stable; they turn brown at 100® and become black at 
160®. They appear to exhibit a tendency to fo^rm only one basic 
compound, in spite of varying conditions of formation, showing 
therein a difference from the precipitates formed with benzoic acid. 

H. W. 

Preparation of 4 - Snlphoaminobenzene - 2 - carboxylic 
f6-Ammo-w-salpbobenzoicl Acid. Farbenpabriken vorh. F. 
Bayer & Co. (D.R.-P. 307284, additional to D.R.-P. 296941 ; from 
Ghem. Zentr., 1918, ii, 574). — S-Amino-m-sulphobenzoic acid is 
conveniently prepared by the action of molecular amounts of 
clilorosiilphonic acid and anthranilic acid dissolved in sulphuric 
acid monohvdrate. The mixture is slowly heated to 90 — 100®, and 
subsequently to 130 — 140® after evolution of hydrogen chloride 
has ceased. Under these conditio'iis, the monohydrate has prac- 
tically no sulphoiiating action. ' H.'W. 

''Citral Series. Condensation of Citral with Acetoacetic 
Ester. E. 'Knoevenagel [with Paul Sbhlee, Wilhelm ' StOtznbr, 
Biibolp Steinle, Gustav Mechtersheiher, "Wilhelm Mamontofp, 
and Adolf Stanc] ( J . pr. Ghem ,, 1918, [ii], 97, 288 — 335). — Five 
isomeric ethyl citrylideneacetoacetates have been obtained, the con- 
stitution of none of which has' yet been definitely determined. 

Bthyl dtrvlideneacetoacetate (ct-ester), probably 

CMed OH • CHo-CMe:CH-CH : C AcUO..Et , 

a pale vellow, faintly odorous liquid, b. p. 186®/ 12 mm., D? 1*0202, 
-9835, n]"! 1*50645. is obtained by adding 72 drops of piperidine 
to a mixture of ' equal molecular quantities of ethyl acetoacetate 
and citral at about — 15®, and keeping in the cold for about forty- 
eight hours. It changes partly to the iS-ester (below) by repeated 
distillation or bv prolonged exposure to ' light, dissolves easily pi 
' Aqueous sodium hydrogen sulphite (therefore a double linking is 
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axljacent to a carbonyl group), and forms an oily lifdrohnmiidc, 
wMcii is converted by boiling sodium carbonate solution into ethyl 
a-imc i tr yli cl eneoeeto(i-c state (^te 7 '])inoIenyIacet 6 ci estate) . This ester , 

which probably has the constitution 

or CMe<gg ^Jj|->C:CMe 2 (where X-CHAc-COoEt), foims 

colourless, rhombic plates, m. p. 69^, b. p. 164°/ 12 mm., 1"0056, 
and is also obtained, by heating the a-ester with a few c.c. of 30% 
sulphuric acid on the water-bath. By the addition of hydrogen 
bromide to the a-isoester and its removal again by sodium 
carbonate, the a-f^oester is regenerated. The a-?’soester is difficultly 
hydrolysed, but is converted into a-hocitiy/lideneMcetoacetic 
(terplnolenylacetoacetic) acid, crystals, m. p. 175° (with evolution 
of carbon dioxide), by' alcoholic potassium hydroxide at 150°, or 
•by ve^ry concentrated, boiling aqueous potassium hydroxide. 
The acid, the silver salt of which reacts with ethyl iodide to form 
the a-i^oester, is converted by heating at 180° into a-imiono 7 ie 
(terpinolenylacetone), C 3 ,^H 2 oO, a faintlj' yellow oil, b. p. 122 °/ 
23 mm,, Bf 0*9500, wf 1'5021 (semicarhazo^ie, colourless crystals, 
m, p. 205° [decomp.]), and is conr^erted by 10 % potassium per- 
manganate and a slight excess of sodium carbonate below 3° into 
a saturated acid, 0 . 4112 .^ 05 , crystals, m. p. 192°, but yields, when 
a little more perniangaiiate is used, an acid, C 52 H. 22 O 4 , needles, 
m, p. 183*5°. The latter acid is converted by boiling water into 
a Buh stance^ CJioHooOg, m. p. 111 ° (p'hromophenylhpdf^azotie, m. p. 
174°), and by heating in a vacuum into an isomeric sah stance, 
m. p. 94°, b. p. 180°/ 23 mm., which changes into the substance, 
m.' p. 111 °, by beeping. The oxidation of the a-7<?oester by chromic 
and acetic acids below 3° yields a sahf^tanee, C-, 3 HTg 04 , m. p. 42°, 
which forms a semicarhazon e, yellowish-white needles, m, p. 193°. 
a-wolonone is oxidised by the preceding reagent to a stih stance, 
b. p. 168 — 171°/22*5 mm., in. p. 58°. 

‘Ethyl dtrylideneacetoucetaie (jS-ester)., obtained by the repeated 
distillation of the a-ester in a vacuum and heating the product for 
eight hours at about 180° in a vacuum, or at about 230° /atm., 
has b. p, 168°/12 mm., Bf 1*0329, 71 .^ 1*5072, and is insoluble iii 
alkali hvdroj?en sulnhite. Its formula us probably 

CMeJCH*CH.;CH;CMe-(Je:CH‘CHAc-CO.Bt. 

It is hvdroivsed by boiling concentrated aqueous potassium hydr- 
oxide, yielding P-^-citrylideneaeefmcetic acid, probably 

, CB— CH.-CAmOO.H 

' crystals,, m. p. 138° (decomp.), which by esterification by alcohol and 
; '25%,' sulphuric acid at about 60° yields etliyl B-^^-dtryUdeneacetoaee-- 
crystals,, na. p. 99—100°, fro'in which the; ^jS-il^-acid is 
'regenerated by hydrolysis. ■ By oxidation with alkaline 1% per- 
|aan:ganate,,'(: 6 ' atoms Af', oxygen^^ belo'W 5°, the' jBA-acid yields an 
■ : OgHigOg,: ' .pi^pbably ' y-methfl*^^-I^utfnylpijruvie 
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acid, GMe-^rCn’CH.^GHa-CO^COgH, 
needles, in. p. 192® (decomp.), which reduces wariii animoniacal 
silver oxide solution. By heating above its m. p.^ the J3-i|^--acid 
loses carbon dioxide and yields ^~\p4o7iont, probably 
CMe-OH^-CH-Ce :GMe.^ 

CH-CH^-CHAc 

b. p. 125®/19 mm., 0*9594, Bf 0*9547, 1*49785 

carha^zowe, m. p. 152®). 

The jS-ester forms a hy&robi'omide, CxeH2503Br, crystals, in. p. 
93 — 94®, and is converted by heating with zinc chloride at, 180® 
into ^-ionetie, Ci3H|g, an oil with a characteristic odour, b. p. 63® / 
12 mm., Bf 0’8619, 1*4904. The preceding hydrobromide is 

converted by boiling aqueous sodium carbonate into eikijl 0-iso- 
citi'ylideneacetoacetate, probably ‘ 

CMe2:OH-C OM:e<Qg OH- CO^Et, 

b. p. 160 — 161®/12 mm., Bf 1*0397, 1*5082, which is insoluble 

in alkali hydrogen sulphite, regenerates the preceding hydro- 
bromide, and by hydrolysis with boiling concentrated potassium 
hydroxide solution yields pAsocitn/lide7ieacetoaQetic acid, 02J3.2 qOp^, 
colourless crystals, m. p. 153®. This acid, the silver salt of which 
reacts with ethyl iodide to form the 0-*i5oester, is converted by 
heating at about 160® into ^-imimione, probably 

CH2<^y;^®>CMe-OHj-CH2-CH:CMe2, 

b. p. 113®/ 15 min., Bf 0*9481, 1*4929, which forms a se^ni- 

earhazone, crystals, m. p. 108®, and ^-hromophenylhydrrazonc, 
crystals, m. p. 150 — 152®. 

The reaction between citral and ethyl acetoacetate (2 mols.) 
below 0® in the presence of a little piperidine yields ethyl ciiryl- 
idenehisacetoacetate, 

CMe2:CIi-CTl2*CH2-CMe:CH-CH(CHAcB02Et)2, 
colourless crystals, m. p, 64®, which forms an om7ne, 622Hg50^N, 
crystals, m. p. 164®, and is converted by boiling alcoholic potassium 
hydroxide into 1 

'hexen-S-one, b. p. 197—198°/1B mm., 

Bf 0*933, Bf‘“ 0*932, 1*50846. The last compound is reduced 

bj' sodium and warm alcohol to the corresponding cyeMeimfwi, 
Cj^H^gO, h4p. 163— 164®/11 mm., Bf' 0*900, 1*49182, which 

is oxidised ' by chromic acid to the corresponding cydoAezmmne, 
CjeHaeO, b,y p.'' 172^/15 mm., Bf® 0*907, 1'49163, and is con- 

verted by phosphoric oxide at 190® into the cyclohexens, C'lgHgi, 
b. p. 143— 144®/ 15 mm., Bf 0*923„ n-f® 1-4988. ■ ^ 0. S. 

NapMliylacetic, Acids.' 'III.' l-Nitro-0-naplitliylp'yrmvic 
Acid and l-Nitro-jS-naphthylacetic Acid-' , BExrz ^ Mxyer ' and 
Trudi Oppenheimbr, (.Sen, ' 1918, 51,. 1,239’ — 1245./, Compare , A,;,. 
1918, i, 339).— l-Nitro‘-0-naphthylpyruvic , ' acid' ' oxidised',, 
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alkaline potassiiim permanganate to l-nkro-^-nafhtlialdeJiyde, 
leaflets, m, p. 99® (small yield), and a nifronaphthok acid, in. p, 
239®, wMcli is not identical witli any of tliose described by Ekke- 
strand in 1885. The acid, wMcb is also obtained by oxidising 

1- nitro-^-iianMbylpyriivic acid by bromine in alkaline solution, 
yields Eriedlaiider and Littner^s l-amiiio-jB-naplitlioic acid, m. p. 
202 — 205®, by reduction witb ferrous sulphate and hot aqueous 
ammonia. 

l-Nitro^^-naplitli^dpyrnvic acid is reduced to a-naphtliiiidole- 

2- caTboxylic acid, in. p. 213® (Scblieper gives 202®), by ferrous 

sulphate and aqueous ammonia or by sodium amalgam, and is 
converted by hot dilute hydrochloric acid and sodium nitrite 
(1 mol.) into a mhsfa?iee, m. p. 131®, which appears to be l~7?i^ro- 
^-naphthylacefcmitrile, By treatment witli 

dilute aqueous sodium hydroxide and subsequent distillation witb 
steam, l-nitro-jS-'imphthvlpyriivic acid yields, in addition to a little 
nitrmnethyliiaphtlialene, a substance the bisulphite compound of 
which gives amaphthisatin when decomposed by boiling dilute 
sulphuric acid, and 

NOo-anHpyCHo-CHO, 

ni. p. 212®, by treatment with dilute sulphuric acid in the cold. 
The last substance reacts with phenylhydrazine to form a 'nyhenvl- 
hf/drasoTie, m. p. 162®, which appears to have the formula 
¥0.-C,ol3:,.;CH(0H)*CH:N-lSrHPh, since it contains an additional 
atom of oxygen. 

1 "Ki tro-8-n aph til vl acetic acid is reduced to a-naplithoxindole by 
ferrous sulphate and aqueous ammonia. C. S. 

STnthesis of Derivatives of Diethylaminoacetylsalicylic 
[o-Diethylaminoacetoxyhensoicl Acid. Friedrich L. Hahn 
and Midly Loos (Ber,, 1918, 51 , 1436 — 1447), — ^The following 
compounds have been prepared partly to obtain substances possess- 
ing certain advantages over aspirin' and partly to ascertain how 
the presence of substituents in the acetoxy-group affects the 
stability of this group. With regard to the second point, the 
stability appears to be increased by substituents which weaken the 
acidity of the acetyl group. 

Methyl o-ehToroacetoa'yhenzoafe, CH.>ChC0'0*C(^H^*C02Me, m. p, 
62®, b. p. 105 — 200®'/30 mwi,., prepared from methyl salicylate, 
chloroacetyl chloride, ' and dimethylaniline in the cold, is convertod 
by B^odium iodide in acetone solution into the corresponding iodo~ 
compound, which in cold ethereal solution reacts with diethylamine 
to form, after treatment of the product in ethyl acetate , solution 
with hydrogen chloride (not an excess), the hydrochhnde, m. p. 
131®, of methyl oMkthylaminoaeetoxyhemoate, 

' ' NEW-CHo‘CO-0-CnH.-CO.Me, 
crystals, m. p. 58-™-59® (merate. crystals, m; p. 147®). The ethyl 
ester, b. n. 1'36---146®/11 mm., prepared from ethyl 

^(^-cMm^meefaTyhe^ntoafe. m..p. 67®. b. p., 130®/ 25 'turn. /forms a 
needles, m, p. 138®, and platimeMonie, m. p. 161—162®, 
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Dietlaylamine reacts witli metliyl o-cMoroacetoxybeiizoate to form 
methyl salicylate and diethylaminoacefodiethylamidej 
NEVCH2*CO-NEt2 

{■picrate^ crystals, ni. p, 133°), and with chloroacetyl chloride in 
ether at 0° to form ehloroacetodiethylamide, CHoChCO'NEto, h, p. 
190 — 195°/ 25 rum. The last compound is converted into the corre- 
sponding i*oc?o-componiid, which reacts with ethereal diethylamiiie 
to form diethylaminoacetodiethylamide. 

Q~Chloroacetoxyhey7izoyl chloride, m. p. 55°, b. p. 165 — 170°/ 
12 mm., prepared from the acid and phosphorns penta chloride and 
pliosnhoryl chloride, is converted into the aniUde, in. p. 121°, and 
the latter into O’-iodoacefoxyhenzaniUde, colourless crystals, m, p. 
128°, which reacts with diethylamine in ethyl acetate solution to 
form o-diethylaminoacetdkyhen-zanilide, m. p. 129 — 130° (hyd-7'o- 
cMoride^ m. p. 131 — 133°). 

o-Ohloroacetomyhevzamiide, colourless needles, m. p. 160°, is 
obtained from o-chloroacetoxybenzovl chloride and ammonium 
carhonjttft or 'ethereal ammonia, or from sahV.vlainide and chloro- 
acetyl chloride in the presence of dim ethyl aniline. o-eMoroacetoxv- 
hejizorldoroaeef amide, CHo€hCO-0-C.H.-CO-NTT-CO*CH«C1. 

colourless needles, m. p. 133 — 134° being an intermediate product 
in the last method of preparation. o-Iodoacetox^/henzamide has 
decomp. 138—139°. 

(yDietJn/Iaminoacetoxyhenzamide, crystals containing 1-17.10, 
m. p. 144 — 14f^°. forms a hydrochloride, m. p. 195 — 196°. which 
reacts with sodium nitrite in cold concentrated aqueous solution to 
form a substance, m. p. about 110°, which is apparently the impure 
nitrite. C. S. 

^Reduction of Metliyl Formylphetiylacetate ' to Methyl 
Tropate. Wilhelm Wisliceiq'tjs and Ervst A. Bilhitber (Bar., 
1918, 51, 1237 — 1238). — An ethereal solution of methyl formvl- 
phenvlacetate is reduced by aluminium amalgam and water (com- 
pare Miiller, A., 1918, i. 223), whereby 77i€flivl frormte, 
colourless needles, m. p. 36*5 — 37*5°. h. p. 159 — 162°/19 mm., is 
obtained, which yields tropic acid, rp. P- 117 — -118°, bv hydrolysis, 

C. S. . 

Action of Phosphorus Fentachloride on Formylphenyh 
acetic Ester. Wilhelm Wislickn'us and Ernst A. Bilhpbbr 
(Ber„ 1918, 51, 1366— 1371).— Borner (Biss., Wiirzhurg, 1899) 
and Koltscharsch (Dm., Wiirzhurg, 1901) have shown that ethyl 
formylDhenylacetate (liquid a-ester> behaves as a true aldehyde, not 
as a hydroxymethvlene comnonnd. towards phosphorus- penta- 
cMoride, yielding impure ethvl jSB-dichloro-a-phenylpropionate. 
A ptirer product is obtained from the .of-methvl ester, Methvl 
BB~diehloro-a-phenylpropionnte. CHCIo'CHFh'CO.iMe. has ■ b. ,^p, 
137 — 141°/ 23 mm., yields 0-chloro-a-phenylacrv1ic (chloroatropic) 
acid by boiling with water, and is converted by alcoholic sodium 
methovide into meth^/l BB-dimMho-x7i-u-phenylfro‘fi.Qnate, 

/pi, p. 46—470, b, p. 135»_142o/13 mn^^^^ ^ C. S. 
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Studies in tke Phenylsuccinic AcM Series. ¥II« Tlae 
Action of AlcoJiols and Amines on r-Dipkenylsiicciiiic 
Anliydride . Henry Wren and Howsle Williams (T., 1918, 113^ 
832 — 840 ). 

Preparation of a Calcium Tannate Sparingly Soluble in 
Dilute Acids. Knoll 'A Co. (B.K.-P. 306979 and 307S57 from 
Ghem. Zentr., 1918 , ii, 494, 694). — If basic eaiciimi tannate is 
heated for some time at a high temperature, it becomes sparingly 
soluble ill dilute acids; a preparation which had been heated for 
six hours at 140 — 150^ had the conipositioii Ca( 0 H)Ci 4 H 904 , and 
is recommended for treatment of dysentery. 

The modification described in the second patent consists in heat- 
ing solutions of tannic acid with the quantity of calcium hydroxide 
necessary for the production of the desired basic salt until the 
requisite sparing solubility of the basic calcium tannate in dilute 
acids is attained. H. W. 

The Beaction between Acid Haloids and Aldehydes. 
Roger Adams and E. H. Yollweiler (/. Amer . Ohem . Soc ., 1918, 
40, 1732 — 1746), — The action of benzoyl bromide, of benzoyl 
chloride and a number of its suhstitution products, and of oxalyl 
bromide on aromatic aldehydes has been studied. The general 
method was to allow the mixtures to remain at the ordinary 
temperature until solidification occurred, a solvent, however, being 
occasionally used, more particularly in conjunction with oxalyl 
bromide. The substances obtained proved to be halogen-substi- 
tuted esters of the general formula R*CHX*0“COR, or 
R-CHX-O-CO-CO-O-CHXR 

if oxalyl haloids had been used. They are all decomposed by water 
into aldehyde, organic acid, and halogen acid, but the diference 
in the rate of ' decomposition is very marked; thus, the compound 
from benzoyl bromide and anisafdehyde decomposes within a few 
seconds in moist air, whilst the nitrobenzoyl chlorides form com- 
pounds which are stable for a long time in cold water. The further 
reactions and the constitution of these compounds ^ have been 
studied mainly at the instance of a-bromobenzyl benzoate (from 
benzoyl ‘bromide and be»nzaldehyde). 'This compound is slowly 
decomposed' by cold alcohol, yielding b'enzaldeliyde, hydrogen 
bromide,, and ethyl benzoate, and by an ethereal solution of 
'ammonia, giving' benzamide, benzaldehyde, and ammonium 
bromide; with, aniline in dry ethereal solution, it yields a-bromo- 
benzylaniline and benzoic 'acid. Its constitution follows froan its 
.conversion into benzylidene dibenzoate by the action of ‘Silver 
benzoate* ■ „ ■ , 

_ Benzoyl bromide ^ "has been condensed with 'the ,follO'Wmg 
'aldehyde'S.'the m. p.*s,of the proMcU being placed within brii.'ckets: 

,, .o-bromobe'Tizaldehvde (106—107®); n-bromob'enzaldehvde '-(llO'®)'; 
'nilroanisaldebyde '(101—102®); acetylvanillin (102— lOS^lif'pmitro- 
' benzaldehyde'' (89 — 90®) ; bromopiperonal '' , (108— |i3®) y with 
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vanillin or salicylaldehyde, a vigorous action occurred, but the 
hydroxy-group was attacked; aiiisaldeiiyde (oily); with, terephthal” 
aldehyde, a pure product was not obtained ; with piperonal, 
methyisaiicyialdehyde, and methyivaiiiilin the products -were too 
unstable to permit purification. 

Broniovanillin methyl ether and broniopiperonal react with 
benzoyl chloride, yielding suh stances, m. p.'s 158 — 160 ° and 
97 — '102° respectively, whilst the crystals from benzaldehyde and 
0 -, 771- , and ;p-iiitrobenzoyl chlorides have the respective m. p/s 
81 — 82°, 87 — 88°, 118 — 118'5°. Solid substances could not be 
obtained from benzaldehyde and _p-chlorobenzoyl chloride, y?-bromo- 
benzoyl bromide, or o-bromobenzoyl chloride. 

Oxalyl bromide has been allowed to react with the follomng 
aldehydes: benzaldehyde (130 — 131°); o-broinobenzaldehyde 
(140°) ; cinnamaldehyde (85 — 86°) ; anisaldehyde (ca 66° 
[decomp.] ) ; nitroanisaldehyde (1 1 6 — 118°) ; m-nitrobenzaldehyde 
(128— 129°); piperonal (81 — 83°); vanillin (93 — 95°); acetyl- 
vanillin (142 — 143°); furfiiraldehyde (76—77°). Reaction was not 
observed with ^j-nitrobenzaldehyde. 

a-Bromobenzyl benzoate yielded benzylidene dibemoate, m. p. 
62 — 63°, with silver benzoate, and benzylidene acetate benzoate, 
m. p. 71 — 72°, with silver acetate; similarly, henzylide'ne benzoate 
'p-nitrohenzoate, m. p. 65 — 67°, was prepared from a-cMoro-j^iiitrch 
benzyl benzoate and silver benzoate. 

a-Bromobenzyl benzoate reacted with o-toluidine in the same 
manner as with aniline, yielding benzylidene-o-tohddme, b* p. 
210 — 21 2°/ 72 mm. With dimethylaiiiline, much heat was developed 
and a green, resinous product resulted. H. W. 

ac-Dialdehydes and a e-Keto- aldehydes and their Conversion 
'into 0-Lactones. Constitution and Method of Formation 
of Amaric Acid, Diethylcarbohenzonic Acid and Allied 
Compounds. Hans Meerwein (/. p7\ CJiem., 1918, [ii], 97, 
225 — 287). — 'ae-Bialdehydes and ae-keto-aldehydes, of which glutar- 
dialdehyde is the only member hitherto known, are easily pre- 
pared by the two methods represented by the equations : 
(1) OHoPh-COFh-f CHE:CH*CHO = COPh-CHPh-CHR»CH*>“CHO, 
i2a} CH^Ph^CHC + CHR:CH*CH0 = CHO-CHPh-CHR-CHg-GHO, 
and 

(26) CHaPir CHO -f GHR:CH-C0R^ = GHO-GHPh-CHR-CHa-CORO 

Method (1) is new, and noteworthy in that it has hitherto been 
regarded as impossible to effect the addition of a compound con- 
taining a reactive methylene group at the double linking' of 'an 
a^-unsaturated aldehyde; yet in some cases the reaction proceeds 
with astonishing ease (see below). Satisfactory yields' of 'the 
additive products are obtained by method (2), despite the well- 
known sensitiveness of phenylacetaidehyde towards alkali ; the con- 
clusion must therefore be drawn that the aldehydo-group ' causes a 
greater activation of the methylene hydrogen thaU' doeS' the acetyl 
or , carboalkyloxy-group. 
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The coastit'iitioiis of the keto-aldehydes described below are 
proved by OKidising the substances to the S-ketonic acids^ and all 
of them except ethyl a-acetyi-y-aideliydo-j3y-dipheiiylbutyrate are 
converted by alcoholic sodium ethoxide into isomeric 5-lactones by 
an intramoieciiiar Cannizzaro reaction. The stability of the 
5-lactones and of the 5-hydroxy-acids obtained from them differs 
greatly. The a-mono- and aa-di-alkylated 5-hydroxy-acids are the 
most stable and lactonise comparatively slowly, and the fission of 
the corresponding lactones is the most difficult. The lactones 
almost without exception occur in stereoisomeric forms, which are 
very easily converted one into another by acids and alkalis. Three 
of the lactones prove to be the long-known diethylcarbobenzonic 
acid, dipropylcarbobenzonic acid, and amaric anhydride, and the 
mechanism of the formation of these substances is now readily 
explicable. 

The type of additive reaction represented in method (1) suggests 
a new explanation of the foraiation of benzanthrone from anthrone, 
glycerol, and sulphuric acid, depending on the structural similarity 
of anthrone and deoxybenzoin. Acraldehyde is formed, and this 
reacts additively with anthrone, producing jS-anthronylpropion- 
aldehyde, which passes through dihydrobenzan throne to benz- 
anthrone. 


[With Jos. Klinz.] — fi-Pheiiyl-^desylpropaldehyde^ 
COPh-CHPh-CHPh-CHg-CHO, 

needles, m. p. 176‘5 — 177° (when heated slowly, decomp.), obtained 
with the development of heat by the addition of 1 — 2 c.c. of concen- 
trated sodium methoxide solution or pyridine or diethylamine to 
a solution of equal molecular quantities of cinnamaldehyde and 
deoxybenzoin in methyl alcohol at about 5°, yields jS-phenyl-jS- 
desylpropionio (Klingemann's jS-dehydroamaric, A., 1893, 589) acid 
by oxidation with chromic or nitric and glacial acetic acids, and 


IS converted into jSyS-triphenylvalerolactone (Zininas amaric 
anhydride) by boiling anhydrous sodium methoxide solution, and 
into 5-hydroxy-^y5“tripheiiylvaleric (ce-amaric) acid by aqueous 
methyl-alcoholic potassium hydroxide at the ordinary temperature, 
more rapidly by warmings The constitution of jS-phenyl-jS-desyl- 
propionic acid has been proved by its ' synthesis. Methyl benzyl- 
idenemalonate and deoxybenzoin, condensed as above, yield the 
additive compound, C0Ph-CHPh-CHPh-CH(C02Me)2,, needles, m. p. 
182*5 — 1830^ which by hydrolysis and loss of carbon dioxide is con- 
verted into i8-phenyl-j8-desyIpropionic acid, m. p. 240 — 241°. 
Klingemann^s ' dehydroamaric anhydride is accordingly the lactone, 

^Pis*0Ph“~O^* The reduction of j8-phenyl-i8-desylpropionic acid 


hy sodium amalgam yields an acid which changes very readily 
into ^marolactone,^ ,G23H2o02, prismatic needles, m. p. 168 — 170°, 
from which B-amaric add, C23H220g, needles (reconverted into the 
lactone at 156°), is obtain^ in the usual way. Since jB-amaric acid 
regenerates ^^-phenyl-j8-desyIpropionic acid hy oxidation,' the' a- and 
^-amaric acids .ate stereoisomerides. 
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Tile substance, C|2H|g02, ni. p. 168*^, obtained by KlmgemaiiE by 
lieating a-aniarolactone (amaric anhydride) with' 25% alcohDlic 
sulphuric acid at 100° {loc, cit.), is now found to be a third 
isomeride, C2gH2o02, m, p. 171 — 172°, which is named y-miiaro~ 
lactone. By oxidation with chromic and acetic acids, it yields an 
isomeric jS-plienyl-^-desylpropionic acid, needles, m. p. 173°, which 
is much more soluble than the acid, m. p. 240 — 241% is converted 
into this by fusion, and is identical with Ivlingemann^s a-dehydro- 
aiiiaric acid. 

The additive compound of deoxybenzoin and a-methyl-^-ethyl- 
acraidehyde is an oil, which doubtless consists essentially of 
a~methylvaleraldehyde, COPh-CHFh-CHEt-CHMe-CHO, since it 
yields ^-desyl-a-methyl-n-vcderic acidy m, p. 141*5 — 143% by oxida- 
tion. It has not been obtained crystalline, and decomposes completely 
by distillation in a vacuum. By treatment in concentrated methyl- 
alcoholic solution at 30 — 40° with a few c.c, of sodium methoxide 
solution, it is converted into yS-diphenyi-a-methyl-jS-ethylvalero- 
lactone, m. p. 162°, which is identical with Zagomnenny's dipropyi- 
carbobenzonic add. The corresponding hydroxy-acid^ C20H24O3, 
forms prismatic needles, m. p. 136 — 137° (decomp.). Zagou- 
menny's dipropylcarbobenzonic acid, m. p. 139% is shown to be a 
mixture of the ^-acid, m. p. 92 — 93°, and the preceding acid, m. p. 
152°, which is called the a-acid. The Oracid is converted into the 
j8-acid by heating with methyl-alcoholic potassium hydroxide at 
160° for five hours. The j8-acid is dimorphous, crystallising also 
in needles, m. p. 95 — 96°. By oxidation with chromic and acetic 
acids, the a- and iS-acids yield respectively i9-desyl- a-me thy ]-«- 
valeric acid and an isomeric acid, C20H22O3, prismatic needles, 
m. p. 184*5 — 185°. A third isonieridey needles, m. p. 169 — 171°, 
is obtained by acidifying a solution of the sodium salt, leaflets, of 
the jS-desyl-a-methyl-w-valeric acid, m. p. 141*5 — 143°. By reduc- 
tion with sodium amalgam, the acid, m. p. 141*5 — 143°, yields, not 
a-dipropylcarbobenzonio acid, but a mixture of two other stereo- 
isomerides, y-dipropylcarhQbe7tzo?tic acid [y-{yB-dipkenyl-a-methyI- 
P-ethylvalerolactone)], needles, m, p, 82 — 84% and d-dipropylcarbo- 
bcnzonic acid \p-{^^~d>iphenyl-a-methyh^-cthylvalerQlactonc)\ 
needles, m. p. 134°, softening at 130% of which the latter is in- 
soluble in li^t petroleum. 

The additive compound of crotonaidehyde and deoxybenzoin is 
^esylbutaldehyde, COPlrCHPh-GHMe-CHg-CHO, which yields 
^-desyl-n~butyric acid, needles, m. p. 134 — 136% hj oxidation. 
The latter is converted into an isomeride, m. p. 153*5—154*5°, by 
2 % aqueous sodium hydroxide at 50 — 60°. A synthesis of' ^-desyl- 
butyric acid, m. p. 134 — 136°, from deoxybenzoin and ethyiidene- 
malonic ester, analogous to that of j8-phenyl-i8-desylpropionio acid 
(above), is described. jB-Desylbutaldehyde in methyl-alcoholic 
solution is transformed by aqueous ■ potassium hydroxide aito 
y^-diphenyl-jS-methylvalerolactone, m. p. 103—104°, which is 
identical with Zagoumenny’s diethylcarbobenzonic acid (the 
a-acid). 'By oxidation "with, chromic, and acetic acids, the a-acid 
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yields j3-desyl-'?i-biityric acid, m. p. 134 — 136^, but the latter on 
reductiori yields ^-diethijlcarbobcnzonic acid [(^^yy^-diphenyl-^- 
methyl valemia€tQn6\ needles, m. p. 144 — 146*^. The oxidation of 
the ib’-acid yields the i3-desyhn-butyric acid, in. p. 153*5- — 154*5°, 
from which it would appear that the jS-acid is formed by the reduc- 
tion (by sodium amalgam), not of the i8-desyl-;z-butyxic acid, m. p. 
134 — 136°, but of the isomeric acid, m. p. 153*5 — 154*5°, so easily 
obtained from it by the action of alkali hydroxide. 

Deoxybenzoin and acraldehyde react aelditively in methyl- 
alcoholic solution containing a little sodium metho'xide to- form 
^-desylpropcddehydc^ which yields j8-desyipro|>ionic acid by oxida- 
tion. The aldehyde cannot be transformed by alkali into 
yd-dvphen-ylvahrolactoiiey Ci7H2g02, needles, m. p. 113 — 114°, which 
is obtained, how^ever, by the reduction of jS-desylpropionic acid by 
sodium amalgam. 

[With Hans Dott.] — The additive reaction between phenylacet- 
aldehyde and cimiamaldehyde in cold methyl-alcoholic sodiuin 
methoxide solution yields a^-diphenyiglutardialdehyde. This has 
not been isolated from the solution, but converted by heating on 
the water-bath into ^y-diphenylvSerolactone^ prisms or needles, 
in. p. 123 — 123*5°, together with a small quantity of a mhstance^ 
m. p. 134 — 136°, leaflets, which is possibly a^-diphenylvalero- 
lactone. By oxidation with alkaline permanganate, jBy-diphenyl- 
valerolactone yields a^-diphenylglutaric acid^ prisms, m. p. 
203' — *204° {methyl ester^ needles, m. p. 84 — 85°), which is converted 
by prolonged fusion into a stereoisoineride (methyl ester, prisms, 
m. p, 143°), m. p. between 215 ° and 232 °, nccordiiig to the rate of 
heating. For this isomeride Borsche found m, p. 230 — 231° (A., 
1910, i, 35), and Avery and McDole m. p. 223 — 224° (A., 1908, 
i, 343). By reduction with hydriodic acid (D 1*7) and red phos- 
phorus at 170°, iSy-diphenylvalerolactone yields fiy-diphenyl-n- 
valeric acid^ prismatic needles, m. p. 109 °, the constitution of which 
follows by exclusion, since the acid is not identical with either of 
the stereoisomeric forms of a^-diphenyl valeric acid. 

5-Keto»aj8^-triphenyl-Wrvaieraldehyde, obtained additively from 
phenyiacetaldehyde and phenyl styryi ketone, has also not been 
isolated, but has been converted through a^S-triphenylvalerol acton e 
into ’8-hydroxy-a^^-triphen.ylvaleric ackl^ needles, m. p. 143' — 
143*5°, which is a remarkably stable acid, but is converted into 
aB^triphenflvaierdactone, needles, m. p. 138 — :139°,' by heating in 
a vacuum at ' 150°. , The acid is oxidised by chromic acid or 
pota^ssium permanganate, although not smoothly, to d-keto-ajBB-irh 
phemyivaleric: midj which is best isolated as the methyl ester, 
needles, m; p, 157 - — 158 ° The acid,, felted needles, m. ,p. 
186—187°, has been obtained 'by hydrolysing the ester and ' also 
^synthetically, from, phenyl styryi ketone and methyl phenylacetate., 
A; second isomeric acid is also obtained by, the synthetic method, 
which has m, p. 260 — 261°, 'forms a methyl ester, needles, m-' p. 
177—178°, and is also obta'ined by heating the acid, m.','p.'' 186— 
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187°j at 200—220°. a/SS-TripIienylvalerolactone is reduced to 
a^d-triphenf I valeric acid, m. p. 174 — 175°, by liydriodic acid 
(I) 1’7) and red pliospborus at 170°, and is converted by warm 
glacial acetic acid containing 10 % of siilpiiuric acid into a stereo- 
isonieride, pi'isms 'vvitli IC 2 H 4 O 0 , in. p. 124° (174° after 

removal of acetic acid), from wbicb is obtained a d-hj/dro'vp-a^B- 
frlphenplvaleric add, prisms witli lEtOH, in. p. 155° (not sharp), 
witli reconversion into tlie lactone. 

Plienylacetaldeliyde and etliyl benzylicleiieacetoacetate react 
additively in alcoiLolic solution at 5° in the presence of a little 
sodium ethoxide to form ddceto-y-ca?d)efJioxf/-a^-dipIienplherf- 
aldehyde, CHO*CHPli*CHPli-CHAc*COoEt, rhombic leaflets con- 
taining IPIoO, m. p. 149° (decomp.), and a mhstanee, 
prisms, m. p. 79 — 81°. This substance, the constitution of which 
has not yet been determined, is also formed by treating the 
aldehyde with 5% alcoholic hydrogen chloride; it is converted by 
distillation in a vacuum into an unsatiirated substance, C. 2 f^Ho^p 4 , 
needles, m. p. 129 — 130°. The prececling* aldehyde, which is a 
viscous oil in the anhydrous state, is converted by distillation in a 
vacuum into ethyl acetoacetate and a- phetiyleimiani aldehyde^ 
crystals, m. p. 94° (oxime, leaflets, m. p. 165 — ^166° ; pheuyUiydr- 
azone, yellow needles, m. p. 125 — 126°), wdiicli has also been 
synthesised from plienylacetaldeliyde and beuzaldehyde by Claisen’s 
method . 

[With Jos. Klinz.]- — Methyl ^-anfJironyl-^-jyhcnylisosucchiafe, 

C0<Q‘'p+>CH-CHPli*CH(C0.2Me)2, prisms, m. p. 147°, prepared 

by adding a few drops of piperidine or diethylamine to a warm 
methyl-alcoholic solution of anthrone and methyl heiizylidene- 
raalonate, is converted into 0~anthronyl-0--phenyljjropio’mc acid, 
prisms, in. p. 195 — 197° (rapidly heated; decomp. by slow heating), 
by hydrolysis with boiling 30% sulphuric and glacial acetic acids 
for four to five days. 

By similar additive reactions, anthrone unites with ethyl benzyl- 
ideneacetoacetate and with phenyl styiwl ketone to form ethyl 
a-atui yd0amfhron yl-p-ph enylpropionaf e, 

CO<p«^-'>CH-CHPh-CHAe-COjEt, 

needles, m. p. 148—149°, and pJie?iyl /B-anthronyl-^-phenylethyl 

l-etonc, CO<;°«][|-*>CH-CHPli-CH,,-COPli, needles, m. p. 115— 

116°, respectively. . C. B. 

Action of Potassium Ferricyanide on Alizarin in Alkaline 
Solution' and Constitution of Salts of Hydroxyaatlira- 
quinones. BplanB', Scholl and A. Zixke {Ber,^ 191B, ' 5'1, 
1419— 1435). —By oxidation with an aqueous solutipn of po'tassium 
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ferricyaiiide and potassium hydroxide at the ordinary temperatiiraj 
aiizariii is converted into an acidy C|4Hg06, hydrated, yellow leaflets, 
111 . p. about 230° (decomp.; darkening above 150°), which is 
purified through the calcium salt, and the mouoeth^l ester, yellow 
or brownish -yellow crystals, m. p. 149°, or diethyl esters, ^yellow 
plates, prisms, or needles, in. p. 85*5 — 87°, and yellow, prismatic 
needles, m. p. 188° (probably cis-^ris^.s-isoinerides). The acid is 
shown to be 2~liy(Iroxy-\ :4:~7iaphthaquinone-^-'vinylglyoxylic acidy 
OH*C|oH 402 "CH:CH*c 6*C02H, by the following evidence. It acts 
as a dibasic acid, forming a calcium salt, C24H50gCa, which exists 
ill four forms, violet-brown crystals with 7020, blackish- violet 
crystals with 3H2O, blackish- violet salt with IH2O, and bronze, 
rhombic leaflets with and a dipotasBium salt, C|4lIgO(jEl2j 

brown crystals with 2II2O. It forms a vat with alkaline hypo- 
sulphite, and therefore contains a quinone grouping. It can be 
converted into a iiaphthafuranqninone, and is therefore a naphtha- 
quinone derivative. The monoethyl ester gives a violet-red colora- 
tion with alcoholic ferric chloride. The acid reacts additively with 
bromine. 

The views of Perkin (T., 1899, 75, 433; 1903, 83, 129), von 
Georgievics (A., 1902, i, 635; 1905, i; 447), Werner (A., 1908, 
i, 440), Pfeiffer (A., 1913, i, 879), and Dimroth {AnndleUy 1916, 
411, 340) on the constitution pf hydroxyanthraquiiiones in the 
form of their salts and the nature of mordant dyes are discussed 
without any very definite conclusion being reached. ■ C. S. 


Rearrangement Reactions in the Anthraquinonefluorenone 
Series. Alfred Schaarsohmidt and Johanx Herzbxberg- {Bm\, 
1918, 51, 1230 — 1237). — l-Chloroanthraquinone-2-carboxylic acid 
is converted by boiling with toluene and phosphorus pentachloiide 
into the acid chloride^ pale yellow needles, a suspension of which 
in benzene is converted into l-cMoro-^-henzoiitanihraqmnoiie, 
vellow leaflets, m. p. 196°, by heating with aluminium 
chloride at 60° for four hours. ' l~Ammo-%hemoylant>hraq%dnon€, 
red needles, m. p. 190°, prepared by heating the preceding sub- 
stance with alcohol and aqueous ammonia at 170 — 175°, is diazo- 
tised in concentrated sulphuric acid solution at 17 — 22°, the solu- 
tion is poured on to ice so that the temperature does not exceed 
about 35°, copper powder is added, and the mixture warmed on 
the water-bath, wherebv aiitliraqmnmeAl'.l-ftuorenone (formula I), 
golden-vellow leaflets (from nitrobenzene), m. p. 317°, is obtained, 
which forms an intenselv red vat with sodium hyposulphite. By 
fusion with potessmm hydroxide' at 220—230°, 'anthraquinone- 
2 : 1-lluorenone is converted.' not into l-o-carboxyphenylanthra- 
cwinone (formula II) as might be expected from the behaviour' of 
allochrysoketonecarboxylic acid (Schaarsclmiidt, A., 1917, i,' 274), 
but into a mixture of acids containing the dicarboxyliobacid 
(formula III), since by 'treatment with, concentrated sulphuric 
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acid, UIInaaMi and Basgupta's anthraquiEoiie-2 : S-fluoreiioiie (A.^ 
1914^ i, 413) was obtained (formula IV). 


CO 





(IIL; 


CO 



\/ 

(IV.) 


Camphor Ketones. Hans Rupe, Markus Warder, and 
Kunihiko Takagi {Helv. Chim. Acta, 1918, i, 309 — 342). — The 
work of Rupe and Iselin (A., 1916, i, 409) and of Rupe and Burck- 
liardt (A., 1917, i, 141) on the preparation of derivatives of 
methylenecamphor has been extended in several directions, particu- 
larly with a view to the preparation of an unsaturated camphor 
ketone; the optical investigation of the substances is not yet quite 
completed, and fuller details are promised in a subsequent com- 
munication. 


Camphorylideneacetic 


C^CH-COjH 

«<CO 


99*5—101^, [a]jj + 182*3^ in benzene, is prepared by a modification 
of the method of Bishop, Claisen, and Sinclair (A., 1895, i, 62) [the 
microcrystalliiie magnesium salt and the ethyl ester, pale yellow, 
inodorous oil, b. p. 149*5—150^/12 mm., Bf 1*0459, [a]^^ + 170*P (in 
substance), +,160*4 (in benzene), are described], and is converted by 
thionyl chloride into the corresponding chloride, m. p. 34 — 35^, b. p. 
140 — 14P/13 mm. The free acid reacts with hydrogen bromide in 
glacial acetic acid solution, yielding the bromo-aci<^, 
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long, colourless needles, m. p. 153 — 154 ° (decomp.), but thC' action, 
appears to be balanced, since, at a slightly higher temperature, 
hydrogen bromide is eliminated ■with re-formation of caniphoryl- 
ideneacetic acid. The latter substance does not react normally with 
bromine. CamphorylaceUe acid, sma,ll, ]>riBniatic ci'ystals, lu. p. 
83—84°, b. p. 191-5-^192-5°/12 mm., _[a]p _-i-38_-0 in bmizene, is pre- 
pared by I'educing camphorylideneacetic acid with sodium amalgam, 
or, better, with hydrogen, 'in the presence of nickel ; its ethi/l eMc.r 
hash. p. 154— 155°/ld'mm., [cs]i, -f 67-5° (in substance), -|-37T° (in 
benzene). Attempts to reduce camphorylideneacetyl chloride by zinc, 
dtist and acetic acid led to the isolation of a mixed anhydride of 


^CH-CHj-CO-O-Ac 

canipliorylacetic and acetic acids, 

needles or transparent plates, m. p. 118 — 120°. 

B t hi/l di campho'r-ylid e n eacetj/lmaJo note, 


line 



C=CH*CO 

CO 


) 0(C02Et) 


2 ’ 


pale yellow needles, m. p. 90 — 91°, is prepared by the condensation 
of camplioiylideiieacetyl chloride with ethyl sodiomalonate in 
ethereal soiiition {ethyl elicaiyiplioiylideneacefylaeetoacetate, fine 
needles, m. p. 149 — 150°, is similarly obtained from ethyl aceto- 
acetate), and is hydrolysed by dilute sulphuric acid in acetic acid 

solution to cmnpJiorijlideneacetoiie ^ 011^^ lemon- 

yellow liquid, k p. 138°/10 mm., Bf 1*0327, [a]j, +208*8° (in 
substance), 186*6° (in benzene), and camphorylideneacetic acid. The 
ketone does not appear to yield a stable sodium hydros:en sulphite 
compound; the he7izylidene derivative forms golden-yellow needles, 
m. p. 94 — 95°, p-nitroheiizyUdene derivative, lemon-yellow, minute 
crystals, m. p. 150 — 151°, oxime, colourless, shining needles, m. p. 
142 — 143°, phenylliydrazone, orange-yellow needles, m. p, 
145 — 146°, hydrmone, long, yellow needles, m. p. 112 — 113°. With 
eeinicarbazide the ketone gives a compound, ' prismatic 

needles or small leaflets, decomposing at 223—224°, which, does not 
behave as a norma! semicarbazone. 

Attempts to prepare camphorylacetone by a similar sequence of 
actions were less successful. Caraphorylacetyl cMoridey pale yellow, 
inodorous liquid, b, p, 152 — 154° /12 mm., could only be condensed 
.vdtb ethyl sodiomalonate with considerable difficulty, giving a' small 
yield of 'substance, 'from which by hydrolysis camphorylacetone was 
: obtained in small quantity. The saturated ketone, could, Jiowever, 
b'C satisfactorily prepared' by reduction of campborylideneac8''fcone 
with hydrogen in the presence of nickel,' ,althou,gh ,the' .camphor 
'.carbonyl group was unvariablv 'attacked to some extent; afterpuri- 
' ication, through, the long needles, m. p. 203^204° 

'r'fdecomp.), it was obt'aine.d .as, ah inodorous, highly ■ refractive oil, 
148*5— 149° /12 rnm.,, ■1'*'021 3, fain '+49*2° (in substance), 

; ■ + ' flO* 7° . (in behze'Ue) . Hie , ^ ketone behaves' ■ towards sodi'iim hydrogen 
,, Hi3l|>Mte'rn the,'s'aiiie'"inanner as the' u.nsatnrated'Aetone; it'jields a 
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phemjlhydrazon-e^ needles, m. p. S7“--89^, and a henzylidene deriv- 
ativej colourless leaflets, m. p. 75 — 76®. 

Tile preparation of a camphordiketone is also described, aitiioiigli 
the yields leave miicli to 'be desired in spite of many variations of 
the experiiiieiital conditions ; ethyl campliorylacetate condenses with 
acetophenone in ethereal solution in the presence of solid sodium 
ethoxide, giving small amounts of cam-phorylacetylcicetojjlienone^ 
.OH * OH.,- CO • COPh 


CoHi, 


m. p. 69 — 61®, [a]jj -h 62*5® in 


benzene. An alcoholic solution of the diketone gives an iinmediate 
bluish-red coloration with ferric chloride. The copper salt, long, 
greyish-green needles, m. p. 184 — 186®, and sodium salt are 
described. H. W. 


Preparation of Campkylcarbmol. Hans Rupe (I),R.-P, 
307357; from Ghe-m. Zentr.y 1918, ii, 493). — Hydroxyinethylenecam- 
phor only suffers reduction at the ethylenic bond when reduced by 
hydrogen in the presence of finely divided nickel or cobalt in alco- 
holic, aqueous-alcoholic, or acetic acid solution, or as normal alkali 
salt in aqueous solution; camphylcarhinol, which is thus produced, 
is a colourless, odourless oil, b, p. 142 — 143®/ 10 mm., Df P0502, 
[a]g* -f- 62*22®. [See further, following abstract.] H. W. 


Reduction Products of Hydroxymetliyleiiecamplior. H. 
Rupe, A. Akebmann, and H. Takagi (Helv, Ohmi. Acta.^ 1918, 1, 
452 — 472). — The reduction of hydroxymethylene compounds by 
hydrogen in the presence of colloidal palladium or platinum has 
been studied by Kotz and Schaeffer (A., 1912, i, 603), who found 
that methyl ketones were formed; hydroxymethyleiiecamphor, how- 
ever, was unaffected by this treatment, a result which was attri- 
buted to the acidic character of the substance. The authors find that 
liydroxymethylenecamphor is readily reduced by hydrogen in the 
presence of a specially prepai^ed nickel catalyst (the mode of proce- 
dure is fully described in the original paper and iron and copper 
are shown to act as poisons). The main product (about 80 — 95%) 

of the reaction is camphplcarbinal, ; it is puri- 


fied, by repeated fx-actionation under diminished pre^ssure, or, prefer- 
ably, by means of the calcium chloride compomid; the optically pure 
substance is isolated through the benzoyl derivative (see later). It 
forms a colourless, odourless, viscous oil, b. p. 139 — 140®/ 9 mm., 
143— 144®/11 mm., Df 1*0502, [a]f -f 49*13®, [a]® +65*73®, 
[a]® +82*44®, [a]®^ +120*82®, [a]p/[a]c' 2*45®, Aa 578. 'With pho^' 
phorus tribromide it yields the corresponding hrmnide^ long'ne^les, 
m. p. 65*5—66®, and with hydrogen chloride, or, preferably, 
thionyl chloride, the corresponding chloride , leaflets, m. p. 53r-^4®, 
b. p. 125 — ^12 7®/ 14 mm. Attempts to convert the alcohol into the 
aldehyde were unsuccessful; chromic -oxide converted it into cam-^ 
phorquinone, m. p. . 197®, whilst manganese , dioxide' and sulphuric 
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acid gave a small quantity of substance, in. p. 20P, and miicii uii- 
changed carbinol. Benzoyl chloride in the presence of pyridine 
converts the carbinol practically quantitatively into the henmyl 
derivative, colourless, shining plates or prisms, ni. p. 95 9 ^ ; 

attempts to hydrolyse the latter with alcoholic potassium hydroxide, 
with barium hydroxide, or magnesia resulted in the formation oi 
metliylenecamphor. Experiments with aqueous alcoholic sulphuric 
acid were more successful, and from these it was found possible to 
isolate carnpli^dcarbinol, although dehydration of the latter also 
occurred to a considerable extent. The formyl derivative, long* 
needles, in. p. 74 — 75®, b. p. 142 — 143®/ 11 mm., and the acetyl 
derivative, colourless, mobile oil, b. p. 148‘5 — 149®/ 10 mm., were 
prepared by the action of formic acid (86%) and acetic anhydride 
respectively on the carbinol, but attempts to prepare the hydrogen 
phtlialate led to the production of metliyleuecainplior.^ 

■ The by-products of the preparation of camphylcarbinol consist 
of methylenecamphor, methylcamplior, and the ethyl ethers of cam- 
pliylcarbinol and hydroxymethylenecamphor. The two substances 
first named are contained in the first fractions, b. p. ca, 82 — 84®/ 
10 mm., and are separated by converting the metliylenecamphor into 
the hydrobromide (camphylbromometiiane), from which it can be 
re-generated by treatment with methyl-alcoholic potassium hydr- 
oxide; the pure substance is, however, more conveniently prepared 
by heating camphylcarbinol with the same reagent, and then forms 
a characteristic, waxy mass, m. p. 43*5 — 44®, It becomes polymer- 
ised when repeatedly distilled under diminished pressure. With 
bromine it yields a dihromide , m. p. 108 — 109®. Methylcamyhor, 

OgH .4^' , can be isolated in an almost pure state by repeated 

fractionation of the residues from the methylenecamphor hydro- 
bromide, but is more conveniently obtained by the direct hydro- 
genation of methylenecamphor in the presence of finely divided 
nickel; it has m. p. 37*5 — 38*5®, b. p. 88 — 89^/8*5 mm. Direct 
experiment shows the formation of methylenecamphor tO' be due to 
the dehydrating action of the nickel catalyst on primarily formed 
Camphylcarbinol. 

The ethyl ethers of camphylcarbinol and hydrox 3 rmethylenecam- 
phor were not isolated as such ; their presence is inferred from the 
fact that the action of alcoholic potassium hydroxide on the frac- 
tions of higher b, p. of the by-products leads to the production of 
methylenecamphor and hydroxymethylenecamphor respectively; 
their formation is attributed to the addition of ethyl alcohorto 
methylenecamphor and to the condensation of hydroxymethylene- 
camphor and alcohol under the influence of nickel. H.' W. 

Synthesis of Ciirciimiii. Y. Lampe' {Ber., , 1918,' '51, 
1347 — 1356 ),^ — -The course of the synthesis is as follows: ethyl 
a - carbomethoxyferuloylacetoaoetate — ^ carbomethoxyferuloylace- 
tone — >■ dicarbomethoxydiferulojlacetone — > dicarbomethoxydi- 
' feriiloylmethane — ^diferuloylmethane(ciircuinin).' 
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Ethyl a-carbometlioxyferuloylacetoacetate \&thyl a-A-methylcar- 

hi)nato-$-niethoxycinnamoylacetoacetate\ 

C02Me*0-C6H3(0Me)-CH:CH*C0“CHAc“C02Et, 
obtained by digesting ethyl sodioacetoacetate and carbomethexy- 
feruloyl [4-metliyicarboiiato-3“inethoxycinnainoyiJ chloride in dry 
ether on the water-bath, forms faintly yellow needles, m, p. 
91 — 93°'; a by-product of the reaction is methyl carbo natom ethoxy - 
cimmmic anhydride^ C24H2V2OJ1, colourless leaflets, m. p. 142 — 144°. 
Ethyl a~feruloylacetoacetate, CieHisOg, canary-yellow, prismatic 
needles, m. p. 116 — 118°, is obtained by shaking an ethereal solution 
of the methyl carbonato-deidvative with 1% aqueous sodium hydr- 
oxide and treating the alkaline solution with carbon dioxide. 

Carbametkoxyferuloylacetone [4 - 7nethylcaThonato - 3 - inethoxit 
cinnamoylaoetone\^ C02Me*0*CgH3(OMe)“CHICH‘CO'CH2*'COMe, 
faintly yellow, prismatic needles, m. p. Ill — 113°, is obtained by 
hydrolysing ethyl a-metliylcarbonatomethoxycinnamoylacetoacetate , 
carbon dioxide being also eliminated ; it is converted into- feruloyl- 
acetone^ C13H14O4, prisms, m. p. 143 — 145°, by dilute alkali. 

A solution of methylcarbonatomethoxycinnamoylacetone in anisole 
is treated with finely divided sodium, and a day later a solution of 
methylcarbonatomethoxycinnamoyl chloride in warm anisole is 
added. The mixture is treated after twenty-four hours with water 
containing a little hydrochloric acid, and the anisole is removed by 
distillation with steam. The heavy, dark red residue, probably 
dimethylcarbonatometlioxydicinnamoylacetone, is boiled with dilute 
acetic acid, and thus converted into dimethylcarbonatomethoxydi- 
cinnamoylmethane, m. p. 145 — 148 — 158°; after crystallisation from 
benzene the substance is pure, has m. p. 170 — 172°, and is identical 
with Milobendzka, Kostanecki, and Lampe's dimethylcarbonato- 
curcumin (A., 1910, i, 628); the last substance has m. p. 170 — 172° 
after being crystallised from benzene. On hydrolysis dimetliylcar- 
bonatoniethoxydiciniiamoylmethane yields diferuloylmethane, 
CH2(CO*CH:CH-CeH3[OMe]-OH)2, prisms, m. p. 180—183° wliicir 
is identical with natural curcumin. C. S. 

Synthesis of pp'-Dihydroxy- and p-Hydroxydicinnamoyi- 
methane. V. Lampe and M. Godlewska {Ber,, 1918, 51, 
1355 — 1360). — The method of synthesising dicinnamoylmethane 
(Lamp© and Milobedzka, A., 1913, i, 876) has been extended to 
include the hydroxy-derivatives, partly in connexion with the syn- 
thesis of curcumin (preceding abstract), partly to obtain substances 
which are of interest in connexion with the theory of direct dyes. 

The condensation of ethyl acetoacetate and p-methyicarbonato- 
cinnamoyl chloride in ethereal solution by means of sodium ©th oxide 
yields, in addition to a little i^-methylcarh&natocinnamh anhydride^ 
CggHigO^, colourless aggregates, m. p. 168 — 170°, ethyl a-^methyl~ 
carbonatocinnamoylacetoacetatey 

C03Me-0*C^H4-CH:CH-C0*CHAc*C02Et, 
faintly yellow prisms, m. p. 94 — 96°, which yields by hydrolysis and 
simultaneous elimination of carbon dioxide' ’p-'methylearhomatodn-^ 
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namopiacetone, C0.3Me’0-C6H4-CH:CH*C0*CH2»C0Me, faintly yel- 
low ieafets, ni. p. Ill — 113°. 'The last compound reacts in _ etliereal 
solution witli very dilute alkali to form p-hpdroxpcin-7ia-moplaeetone^ 
yellow leaflets, m. p. 144 — 146°, in boiling alcobolic solution with 
liydroxylamine liydrociiloiude to form 3(or 5)‘p-?7ieth7/lcarbonato~ 
.'itijryhbi^QT ^ymethylimoxa'zole^ C|4H2304N, colourless leaflets, m. p. 
122 — 124 °, and in anisole solution with sodium and p-methylcarbon- 
atocimiamoyl chloride to form, after the initial product has been 
hailed with dilute acetic acid (compare preceding abstract), 
methplmrho7iaiodicinnamoylmetlit(ne^ €23^20^8? canary - yellow 
aggregates, m. p. 162 — 166°. The last substance reacts with 
hydroxylamine hydrochloride in alcoholic solution to form 3 : 5-di~p- 
metJiylcarhonatO'siy'i'ylmooxasole, C23H29O7N, colourless aggregates, 
m. p. 178 — 180°, and in ethereal solution with 1% aqueous sodium 
hydroxide to form <Iih y dr oxydicmrmjnoyl methane, 

faintly orange needles, m. p. 218 — 220° (decomp.). 

jh-M e thylcar b 071 at odiei 7171 amoylme thane, C2iH|g05, yellow needles, 
m. p. 114 — 11 6°/ is obtained from cinnamoylacetoiie and p-methyl- 
earbonatocinnaiiiayl chloride or p-methylcarbonatocinnamoylacetone 
and ciiinamoyl chloride by the aid of sodium and acetic acid (as 
above), and yields by elimination of the carbomethoxy-groiip 
pdiydroxf/dicimiamoylmethane, faintly orange, prismatic needles, 
m. p. 190—192° 

IJnmordanted cotton is dyed faintly orange by curcumin, canary- 
yellow (not fast to soap) by pp^-dihydroxydicinnamoylm ethane, and 
faintly yellow by p-hydroxydicinnamoylmethane. A similar regu- 
larity occurs in the reaction with horic acid, which colours turmeric 
(curcumin) paper intensely orange, changes the colour of pp^-di- 
hydroxydicmnamoylmethane to a weak orange, and does not affect 
the colour of ;^>-hydroxydicinnamoylmetIiane. C, S. 

A New Group ol cycZoPropane Derivatives. III. Scope 
and Mechanism of the Reaction. Behaviour ol 3-Acetyl- 
conmarin with Solutions of Alkali Hydroxides. ' Oskae 
WiDMAK (Ber., 1918, 51, 1210 — 1214. Compare A., 1918, i, 347, 
393). — The formation of the new cyc/opropane derivatives by the. 
reaction : 

B-OO-CH 

(loc. cit.) succeeds when R—Ph, o- or p-CgH4*OMe, CgH4*NO^>, or 
C19H7 and K^=Ac, COEt, Bz, CO^Et, COgMe, or CN, but fails when 
B = Me and. ii^ = Ph ' or H. The formation also fails when ethyl. 
coumariii-4-carb6xylat© is used instead of a suitably 3-substituted 
coumariii. Attempts also failed to bring about, in the presence of 
sodium ethoxide, a ^ reaction between phenacyl 'haloids and esters of 
fumaric, ' ethylenetetracarboxylic, benzylideneacetoacetic, benzyl- 
ideineinalonic, 'an'isylidenemalonic, and o-ethoxybenzylideneaceto- 
acetic acids in such' a way that the phenacylidene group is combined 
atfa-dctible'^Iink'mg. It appears, therefore, that only^ 3-Bubstituted 
conmarins'can enter into the preceding reaction, and even then 'only 
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if the substituent is an aliphatic or aromatic acyl groiipj a carbo- 
alkyloxy -group, or a cyaiio-groiip. ’ 

111 seeking to account for the reaction, the author lias revised Ms 
^explanation of the action of alkalis on S-acetylcoimiarin (A., 1902, 
i, 374). The yellow colour developed with a cold solution of alkali 
li 3 xiroxide is now attributed, not to the formation of 3-liydroxvviiiyl- 
eoumarin, because 3-trimetliylacetyI- and 3-beiizo3d-eoiiinariii, in 
wliicli the formation of the li^-droxy vinyl group is impossible, also 
develop a 3 "ellow colour, but to the formation of an orthoquinoiioid 
sodium compound. This reacts with the pheiiacyl haloid in accord- 
ance with the seheiiie: 


<^'gH4<o.^§>OAc -> CeH,<g^'-CAc:C(OH)-OI7a 
C^H^<S^'^OAc(CH5Bz)-CO-ONa — 


>CHBz 

OH CAc 

6o,h 


O-CO-CAc 


When alcoholic .sodiiiiii ethoxide is used a certain amount of the 
substance OXV,H.i-CH*CAcIC(OEt)*ONa is formed, and this reacts 
with the plienac^d haloid to yield the coumariiiic ester, 

and thus is explained the formation of a by-product differing from 
the main product in containing an additional molecule of ethyl 
alcohol (/oc. c/if.). C. S. 


A Synthesis of ib^oBrazilein and certain Related Anhydro- 
pyranol Salts. I- Herbert Grace Crabtree, Robert Robinson, 
and MAUpacE Russell Turner (T., 1918, 113, 859 — 880). 

Preparation of Hydrogenated Alkaloids. 0. F. Boehringer 
& S'OHNE (D.R.-P., 307894; additional to- B.R.-P., 306939; from 
Chem., Zen-f?\, 1918, 'ii, 693 — 694).— The addition of hydrogen to 
alkaloids or their salts in the presence of small quantities of the 
finely divided suboxides of the nickel group (A., 1918, i, 546) at 
temperatures not exceeding 60° can also he effected in alcoholic 
suspension or solution. The preparation of diliydroquinine from 
quinine nionoliydrocliloride and the hydrogenation of cinnamyl- 
cocaine are cited as examples.- H. W. 

Cinchona Alkaloids. I. Cupreine^ Hydrocnpreiney and 
their Methyl and Ethyl Ethers. G. Giemsa and J, Halbbrkann 
(Rer., 1918, 51, 1325 — >1333). — Contrary to the statement of Hesse 
(A., 1888, 71), dihydrooupreine instantly decolorises potassium 
pemianganate in acid solution. It has m, p. 204° (Hesse gives' 
168 — 170°; Bum, 170°), and can readily be obtained by the addi- 
tion of hydrogen to cupreine in alcoholic solution (palladium 
catalyst) or to cupreine hydrochloride in aqueous solution (nickel 
catalyst). 

VOL. CX¥T. i. 
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Cupreiiifi yields metkylciipreine (quinine) “by mefcliylatioii with 
inetliyl sulphate and alkali in methyl-alcoholic solution^ or^ miich 
better^ with ethereal diazomethane in amyl-alcoholic solution. 

Methyidihydrociipieine, prepared by the catalytic reduction of 
qiiinine or the methylation of dihydrocupreine, is isolated as the 
basic sulphate^ which contains 6H2O and is relatively stable to 
potassium permanganate. Ethyldihydrocupreine is prepared by 
similar methods. C. S. 

The Cinchona Alkaloids. XX. Synthesis of Qijinotoxin.es. 
Paul Rabe and Karl Kindler { Ber ., 1918, 51, 1360 — 1365. 
Compare A., 1918, i, 303). — The problem of the synthesis of 
quinotoxiiies resolves itself into three parts: (1) the synthesis of 
cinchoninic and 6-methoxycinchoninic acids, (2) the synthesis of 
homomeroquiiiene and homocincholeupone, and (3) the condensa- 
tion of each of the first with each of the second pair to give the 
four quinotoxines, cinchonicinej dihydrocinchonicine, quinicine, and 
dihydroquinicme. 

The fimfc part will be dealt with in a later communication by 
Rabe. With regard to the second part, the two substances have 
not yet been synthesised, and the material used by the authors in 
realising the third part has been obtained by the fission of 
quinotoxines. Thus if-benzoylhomociUcholeupone, obtained from 
benzoyHihydrocinchotoxine by a slight modification of Kaiifmaiin 
and Brunnschweiler’s method (A., 1917, i, 50), is converted into 
its ethpl ester, C19H27O3N, a viscous oil, b. p. 256^^/13 mm., which 
yields, after hydrolysis by dilute hydrochloric acid and subsequent 
re-esterification, ethpl homocineholewpone^ ^12^23^2^? P- 140^/ 
13 mm. The reaction between ethyl cinchoninate and , ethyl 
iV-beiizoylhomocincholetipone in the presence of sodium ethoxide in 
boiling benzene for fifteen hours leads to a product, doubtless the 
^-ketonic ester, 

which is converted into dihydrocinchotoxine (dihydrocinchonicine) 
by hydrolysis with boiling 15% hydrochloric acid. 

Since dihydrocinchotoxine. can he ■ converted into dihydro- 
cmchoninone (A., 1909, i, 253), and the latter has been reduced by 
aluminium and sodium ethoxide to dihydrocinchonine and dihydro- 
cinchonidine (future communication), therefore the construction of 
cinchona alkaloids from derivatives of the quinoline and piperidine 
series' has been accomplished. C. 

Degradation of .Scopoline, .Ernst Schmibt (Per., 1918, 51, 
1281— 1283)-—- A claim for priority over Hess with respect to the 
conversion of dihydroscopoline into l-methylpiperidine-2 : 6-dicarb- 
oxylic acid, -and 'a denial of his statement (A., 1918, i, 404) that the 

author has asserted that' the group present in 

ecopoline., ' , ' ' ' 
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Strjclmme Alkaloids. XXiV. Cause of tlie ¥iolet 
Colour Reaction of Cacotkeline and of Mitro-coinpounds of 
tlie Brucine Series Allied to it. Hermann Leuchs {Ber.., 1918^ 
51 j 1375 — 1389). — The action of nitric acid on briicine is repre- 
sented bj the scheme C23H26O4N2 — >• C2 iH2qO^N2 — ^ 

— >C2iH22_0^N35B[N03 (a., ISlij if 746). Cacotheliiie, the final 
product, would appear to be a nitrated quin one were it not that 
sulphurous acid does not produce a less intensely coloured or colour- 
less quinoi (A,, 1910, i, 1042), but a substance having a deep violet 
or deep green colour. Brucinolone and fisobriiciiiolone when treated 
with nitric acid undergo analogous changes (A., 1909, i, 954; 1912, 
i, 210; 1913, i, 194), the final product being undoubtedly a nitro- 
quinone, since it is reduced by sulphurous acid to a pale yellow 
qniiioL Hence by analogy the cacotheline base is a iiitro-qiiinone, 
despite' the objection raised above. The same holds in the case 
of the methonifcrate of the cacotheline base, G2iH2|07hr3,MeiSi0g, 
obtained by the action O'f nitric acid on methylbrucine (A., 1911, 
i, 1018). The methonitrate also gives a violet coloration with 
sulphurous acid, but its quinonoid' nature is shown first by the 
reaction with aqueous hydroxylamine hydrochloride, whereby the 
OOS'lTJZ'&f ^22 H2507N4C1,2H20, yellow needles, of the metliochloride of 
the cacotheline base is obtained, and, secondly, by reduction by 
till and A-hydrochloric acid, whereby four atO'ins of hydrogen are 
taken up and a sf mini chloride, broad, rectangular prisms, is 
obtained, C22H2s05N3Cl,HCi,SnCi4,6H.20, from which the hydro- 
chloride of presumably an amino-quinol, C22H2g05H301,HCl,H20, 
colourless, crystalline powder, decomp. 260^, is prepared. • The 
behaviour of the methonitrate towards sulphurous acid is at 
variance with the preceding evidence of quinonoid structure. Thus 
with aqueous sodium hydrogen sulphite it yields, in the cold at 
0°, a metJiosuhphite of the cacotheline base, 

023H2407N3,MeS03H,6H29, 

colourless leaflets, which evolves sulphur dioxide on treatment with 
strong acids, and in the hot solution an isomeric methostdpMte, 
deep violet, almost black prisms with metallic lustre (into which 
the colourless isomeride changes by keeping), which dissolves in 
concentrated sulphuric acid without e%mlntioii of sulphur dioxide, 
and ' is precipitated unchanged by the addition of water. Prob- 
ably, therefore, the sulphurous acid in the violet compound is not 
only attached to the basic nitrogen atom, but also enters into 
complex combination with some other portion of the molecule. By 
treattnent with 5iT-nitric acid, the violet compound loses two atoms 
of hydrogen and is converted into a suh stance, C24Hjg07lSr3,MeS03H, 
reddish-yellow leaflets or prisms with 2H2O, which appears to bear 
to the violet compound the relation of quinone to quinoi, since' it 
IS' converted into' 'the latter by sulphurous acid or by nickel and. 
hydrochloric acid. Hydroxylamine, however, converts the reddish^ 
yellow ' substance into the violet compound in acid solution and 
into the oxime of the methochloride of the cacotheline base in 
'alkaline, solution. \The complete reduction.' 'Of the reddish-yellow 

c 2 



i. oft 


A BSl’ltA<''.TS Oh^ (IMEiVlIOAL rA.!:»EES„ 


substance by tin and liyclrochloric acid yields afc lirst a violet* priv- 
cipitatej aiid_, fioally, a If stance^ CbaLL 2 r, 07 NnS , colourless needles, 
wliicli appears to be the anhydride resuiting by tlie eliininaiioii of 
water froiri au ainino- and the SO^dt-groups. The SIX, group is 
still present in complex, union in the anhydride., tmt is oli mitiat.cnj 
i)y warm ,iV-alkali hydroxide^ without, however-, deiinlto produrhs 
being- formed. 

Tile violet eompunnd, ^ siabhv in atunarus 

anrmonia in the absence of oxygen, but when tlie lat/rm‘ is adniittod 
is oxidised, to the extent- of lOVt to the reddisli-yoUow iiitro- 
(piinone .methosuipliite and to the extent of GObf to a 
(biH 4 );jO} jNoS, reddish-yellow pi-isnis and jiolyhedra, carlxmising ;ii. 
about 280 — 290°. 

Apart froni their acidic groups, the methonitrate of tlie 
cacotlieline base, and the violet inetho-snlphite obtained from it by 
the action of sodium hydrogen suljihite, are isomeric siibstancefei. 
The former is a lutro-qninoiie and the latter a nitroHpiiuol. The 
reduction of the one to the other is not elfected at the expense of 
the sulphurous acid, because the two substances are isomeric. 
author is of opinion that intramolecular reduction occurs ai- the 
expense of a •GH(OII)" group in the cacotlieline base, and that the 
resulting -CO* group enters into complex union with the sulphite 
group ; thus, (ii^’-CO-CO* -!- ICII-OII •C(0H):C,t(01I)- -}•■ XK), and 
(ii) :NMe*B0.HA-:00 — > :NMe-S02*0-0(pH):. ' C. B, 

Acid Esters of 2 : 6-Bimetliylcmcliomeromc Acid. llun. 
Wegschbider (Ber., 1918, 51, 1478- -1479). — Miimiu and lliineke's 
argument that the acid ester produced ])y the interaction of alcohol 
and the acid anhydride amist be the y-ester on steric grounds (A., 
1918, i, 183) is inadmissible, because (lie author' has shown fre- 
quently (1895 — ^1912) that in readloiis of this kind tlie alcohol 
attacks the strongest carboxyl group ]>re.sent, even tliongh it niay 
1)6 sterically protected. tk H, 

Hew Cases of Isomerism in the Isatin Series. II. 

G-ltstav H, EULER (/icr., 1918, 51, 1 270- ■■■ 1281 ). The existence of 

5 : 7-diin ethyl isatin (and also of four dimethyl ethers) in I’oui' 
modifications 1918, i, 235) is now shown to- be incorroG;. 

5 ;7-I)imethy] isatin I is the lactam, since it 

exhibits all the reactions characteristic of isatin itself In the lactam 
form. The 0-silver salt does not exist, the. compound previously 
described as such being a complex substance containing very much 
more silver than the amount corresponding with ' the simple 
formula. The only silver derivative is the KT-salt, and this, reacts 
with methyl iodide in the presence of benzene at 100° to form the 

lactim ether, CeH 2 Me.,<C_jj'>>C-OMe, m. p. 232°, which is identical 

with the previously described methyl ether of iaomeride LT (m. p. 
erroneously given as 247°). The sodium salt and methyl iodide 
yield the lactam ether. 
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I^onieride II.— Tlii« is produced from tlie isomeiide I, lias tlie 
same com|)osition, is iiuirnoleculax*, gives ilie iiidoplienin reaction, 
and yields tlie preceding lactim ether b3r warming with methyl 
sulphate. Tt is therefore 5 : 7-di methyl isa tin in the lactim form, 
which, unlike the corresjiondiug form of isatin, is capable of isolated 
existence. 

The lactim methyl ether is converted into 5 : 7-dimethylisatiii 
(lactam) by boiling glacial acetic acid or hot dilute aqueous sodium 
hydroxide. 

Since. 5 : 7-cliinethylisatin can exist in the lactam and the lactim 
forms, its salts may be N- or 0-salts. The silver and the sodium 
salts prepared from the lactam regenerate tins on acidification, 
and are thus N-salts, and therefore by analogy the silver and the 
sodium salts of isatin itself are lactam salts. No evidence of the 
formation of O-salts has been obtained. 

iHomeride III. — This is dimethyliHatol, Ck CO. 

Its methyl ether is converted in the lactim ether by heating with 
acetic acid. 

Ifioninridc: TV. — This substance, in the purest form obtained, 
crystallises in red needles, m. p. about 315°, sintering above 285°. 
It appears to contain a different ring system, and it is regenerated 
when its methyl ether is heated with 50% acetic acid. C. S. 

Action of Acylamino~acid GMorides on Sodiomalonic 
Esters. V. 8. Gabriel and Bruno Lowenberg (iler., 1918, 61y 
Id 93 1500). - - 0-/7/ tiffdi chloride, 

CoH4<00>^"-C,,F,-COC!, 

stout prisms, ui. ]). 152 — 153°, jyropared by heating f>phthalinviiu> 
benzoic acid with |.)hosp}iorus pentachloride, reacts with a benzene 
suspension of niethyl sodioxnalonate to form the yellow sodium 
derivative of ■/// efhj/l op;// ih(diviin(dH^fiz(}yl‘m.(d^^^ 

0„1 r,<^^>N-06H,-C0-CH(C0gMe)2, 

flat, prisms, in, p. ^ 159 — 161°. This substance, which is decom- 
posed into Tnethyl iodide, carbon dioxide, phthalic acid, and 
o-arainoacetophenone by boiling hydriodic acid, does not resemble 
the analogously constituted substances, 

C,;H4<^Q>N-0Il.,-€0-CH(C0.,Me), 

previously described by Gabriel (1913 - 1015) iu its behaviour with 
sodium methoxide, since by ireatuieut with a 4% methyl-alcoholic 
solution it yields, not The expected 6-ring anaiogue of the tetramic 
acids, blit first the' sodio-deriyative, which then decomposes, yield- 
ing m.eth‘t/1 o-idifhalimhwhenzoate, stout crystals, m, p. 160 — 162° 
(also prepared , from o-phthaliminobenzoyl chloride and methyl- 
cilooholic sodium methoxide), and 7ri(dhi;l %o-cmd}(}:r,ijhenzQylm}vh^^^^^ 



i. 38 


ABSTRACTS OF CHEMICAL BAPEES. 


hemoaU, C0o;H*q..H4»C0-NH*Cc5Trl4-C02Me, ilat leaflets., m. p. 
145_140o prepared by heating together methyl antliraiiilate 
and phthalic anhydride), A second point of difference is the 
behaviour of the sodio-derivative on m ethylation, since by heating 
with methyl iodide and acetone at 100 °, it yields, not a 0-metbyl 
derivative, but the O-metliyl derivative, 

(\,lT,<[J 2 >N-C,,,H,-C(OMe):C(CO,Me),,, 

crystals, in. p. 148 — 149°, which is converted into phthalic and 
aiithraiiilic acids by boiling hydrochloric or" hydrobroinic aeicl, but 
into methyl iodide, carbon dioxide, and a mh stance , 
fiat needles or plates, m. p. 248° (decomp.), by hydriodic acid; this 
substance, which is probably 4:~keto-2-o-carhoa)i/pJheni/lA 
teMxihydrogwinoline-S-ca/rhoxylic acid, yields carbon dioxide, 
aniline,, and phthalidyjacetic acid by heating at 18CP with fuming 
hydrochloric acid. • 

Ethyl Q-phthalhnmohenzoyhnalonate, Cc><jMi^O ^ISi, prisms, m, p. 
101- — 107°, sintering at 94°, yields ethyl o-phthaUminohemoate, 
stout prisms, m. p, 108 — 109°, and ethyl 2-o~carl)omyhenzoylafnino- 
heMzoate, m. p, 114 — 116°, by treatment with sodium 

methoxide, and its sodio-derivative yields the O-ethyl derivative, 
P* 89 — 90°, and 0-methyl derivative, 02 .^ 112107 ]^, 
prisms, m. p. 104 — 106°, from which the preceding dicarboxylic 
acid, Ci-HisOr^N, is obtained by the action of hydriodic acid. 

0. S. 

Some Quinoline Derivatives. S. Gabriel (Ber,, 1918, 51 y 
1500 — -1515. ^Compare preceding abstract). — Since o-phthalimino- 
benzoylmalonic esters yield o-aminoacetophenone by treatment with 
acids (loc, cit.), o-phthaliminobenzoylcyanoacetic esters have been 
prepared in the hope that they would yield o^amino-fto^cyano- 
acetophenone, from which a quinoline derivative could be prepared. 
These expectations have been fulfilled. 

Ethyl sodiocyanoacetate and o-phthaliminobenssoyl chloride react 
in benzene to form the yellow so^4‘o~derivative of ethyl o-phthal- 
iminohenzaylcyanoacetate, 

C„H^<J; 2 > 1 Sr-C,,H^- 00 - 0 H( 0 N)-C 0 ,Et, 

flat needles, m. p. 178 — 179°. The latter forms an ammomtiin 
derivative, yellow prisms, and a silver derivative, Cof,H„Or,NoAg, 
from wliicli metliyl iodide and acetone at 100° produce a methyl 
derivative, crystals, m. p. 173—174°, wMch is probably the 0-ether, 

^’Bbr^'<[^p^^N*CgH 4 "C( 0 Me).C(CN)"C 02 Et, since it yields the sub- 
stance, CgHsOF,, '(see below) by boiling with hydriodic acid. 

When treated with if-alkali hydroxide in the cold, and then 
with hydrochloric acid, ethyl o-phthaliminohenzoylcyanoacetate 
yields the ester of a dibasic acid, probably 

CO„H-C«HpCO-NH-C,H,-CO-CH(CN)-C02Et, 
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microscopic prisms or crusts, m* p. 263 — 265° (decoiiip, ; sintering 
above 255°), wbicli develops a cherry-red coloration with ferric 
chloride, and is converted by glacial acetic acid with wanning into' 
phthalic acid and '^-cyano ^ : ^~diliydroxy(iidnolin€^ 
colourless needles, m. p. above 300° (decomp. ; sintering at about 
270°) I the last substance is converted into 2 : 4-diliydx'oxyqumoline 
by boiling hydriodic acid, and into 2'A.-d-ichloro-Z-cyanoquin- 
oline^ colourless needles, m. p. 168 — 169°, by boiling with phosphoryl 
chloride and phosphorus pentachloride for one and a-half hours. If 
the boiling proceeds for only half an hour, the product is 4(or 2)- 
chloro-Z-cyano-^ipi: 4:)-hydroxy quinoline, hat needles, not molten at 
280°. The dichlorocyanoquinoline is converted into kynurenic acid 
by boiling* hydriodic acid (b. p. 127°) and red phosphorus. 

By boiling with hydrobromic or, better, hydriodic acid, ethyl 
o-phthaliminobenzoylcyanoacetate is converted into phthalic acid 
and a substance, CgHgONo, long needles with lllgO from water or 
anhydrous crystals from alcohol, m. p. about 303—304°, sintering 
at about 285°, which forms a hydrohromide, CQHgONgjIiBr, 
slender needles, 'platinichloride, and aurichloride, and is proved to 
be %aminoA-hydroxyqtdn&line, the intermediately formed 
o-amino-(£>-cyanoacetophenone not being isolated; a by-product of 
the reaction is 2 :4-dihydroxyqmnoline. 

By treatment with nitric (D 1*30) and glacial acetic acids on the 
water-bath, 2 : 4-dihydroxyquinoline is converted into Z-nitro-^ : 4- 
dihy dr oxy quinoline, sulphtir-yellow prisms, decomp, about 225°, 
which possesses pronounced acid properties and yields 2 : i-dichloro- 
Z-witroqiimoline, needles, m. p. 102°, by heating with phosphoryl 
chloride; the last substance is reduced to 3-aminoquinolme by tin 
and hydrochloric acid. 

o-lSTitrobenzoyl chloride reacts with ethyl sodiocyanoacetate in 
the presence of ether to form, after treatment of the initial pro- 
duct with hydrochloric acid, ethyl o-nitrobenzoyleyanoacetate, 
NO.'pQ,H4*CO*CH(CN)*COoBt, needles., m. p. 91°, which is reduced 
and hydrolysed by boiling hydriodic acid and red phosphorus, 
yielding ethyl iodide, carbon dioxide, and 2-amino-4"’hydroxy- 
quinoline. The aminohydroxyquinoline is converted by very dilute 


hydrochloric acid and alkali nitrite (1 mold into the iminoqum- 
. . , . ^ ^ _ ^TSrrrC-TsTTf, . _ : 


natoxtme 




w 0«H4<. 


':]sr-0H’ 


which forms 


a potmsimn salt, CoH^»02N3K, , garnet-red needles, ^ and a hydros 
eMoride, C|jH702Ng,HCl, orange-yellow needles, yields 3-nitro-2 lA- 
dihydroxyquinoline by warming yrith nitric acid (D 1*34), and is 
reduced by tin and 20% hydrochloric acid to the hudrocMoride, 
colourless crystals containing IHgO, of a base, CgHgO^Ng, needles 
containing IH^O, not molten at 300°, which is probably 2-amino- 
3 : 4-dihydroxyquinoline. By trituration with hydriodic acid 
(b. p. 127°), the iminoquinisatoxime is converted m^^o^iZ-diamino- 
dr oxy quinoline, flat needles (hydrochloride, C9H0OlTg,2IICI, 
needles)., ’ ■ , ' 

The reduction of'qmnisatoxime by hydriodic acid ot by ^ tin 
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20% hydrociiloric acid yields tlie hydroMondc^ 
colourless needles, not fiiolteii at 285°, of 

qu-mof't-ne^ microscopic needles, not molten at 280°. 'Idle base, 
wMcli is also obtained by reducing 3mitTO“2 : 4-dilly^l!•oxyqllilloIiTle 
by tin and 113rd rocliloric acid, forms a hydn<>(hd(‘, 
G9H^,0oN2,HI,H20, 

colourless needles, and an acetyl derivative, darkoning above 200°, 
but not molten at 285°. ' C. 8. 


Bases of tlie Jalolidine Type. J. von .Eraun, Karl Heider, 
and Wanda WycZxItkowska {Ber,, 1918, 51, 1215 — 1227).— Siidi 
bases are^ of interest in coiinexion with tlie pbenonieiia. of sterie 
liiiidrance in tertiary bases and tlie fission of liydrogeiiised indole 
and quinoline derivatives by sodium amalgam (von Braun, A., 1917, 
i, 282). 

.CH, 

Ijilolidine^ C%H‘N — > N (compare B«amberger and 

Steriiitzki, A., 1893, i, 520), b. p. 156°/ir) niin., cannot be ])repa:red 
from tetraliydroqiiinoline and etliylene dibromide, but is ]>roduced 
by gently boiling a mixture of diliydroindol© (1 part) and y-cMoro- 
propyl bromide (6 parts) for eighteen liours: It forms a qiicraie^ 
m. p. 138°, and a metModide, and resembles dimetliylaniline in its 
behaviour towards formaldehyde, yielding a viscous dipbenyl- 
metliaiie derivative, CHo(Cq-jH-,.>lT)o, and towards benzaldeliyde in 
the presence of zinc chloride, yielding ultimately an intensely green 
substance. The methochloride exhibits remarkalde stability 
towards 5% sodium amalgam, tlie rings being unbroken and lilol- 
idine being regenerated. This stability is in marked contrast to 
those of the rnetl 10 chlorides of tetralivdroqui noline and. diliydro- 
indole, in wliicli the rings are ruptured to the extent of 607(1 and 
25% respectively. 

2-M©tbyldiIiydroiiK!o1e and y-ddoropropyl bromide, boiled 
together for four to five hours, yield %wethyld-y-(Mfyro^^^^^ 
hydroindole, b. p. 172 — 175°/15 mm., but after eighteen 


hours yK, is obtained, b. p. 

165— 167°/ 15 mm., which forms a pierate, m. p. 140°, and a mefh- 
ioelide, ni. p. 202°, resembles lilolidin© in its behaviour towards 


CHM-Ps^ 


formaldehyde and benzaldehyd©, and the 7netlm(M(ynde of which 


is' mainly unruptured by sodium amalgam, only about 10% oi* it 
being converted into b> h ewe, colourless oil, b. p. 151°/ 

15 mm. (picrate, yellow needles, m. p. 121"^ m. p. 
177—178°). . This base, which vieldS'a w-diamine by nitration and 
subsequent reduction, must be 1 : 

indole, because it is n.iot identical with the only other substance 
possible, namely, S-B-jiropyJhmroUne. The last-mentioned substance' 


was synthesised as follows: o-Propyl aniline, obtained from ,tetra- 
hydroquinolin© through o-y~chloropropylbenzanilide, is converted by 
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file Skraiip inetliod into ^-^Kopylqui noline, b. p. 142°/ 15 rniii. 

in. p. 196°; jdcy^aie, yellowisli-red needles, m. p. 
142°), the ni ethiodide, m. p. 136°, o-f which is reduced by tin and 
hydrochloric acid to ^-n-proij^ylkftiroline (pie rate, m. p. 108- — 109°; 
2 }laMndchloride, m. p. 164°). 

Jiilolidiiie, prepared by PiiikiisZs naethod (A., 1892, 1491. For 
large quantities of materials the time of lieating must be prolonged 
to- eight hours to prevent the formation of halogeiiated impurities), 
resembles the iilolidines in its behaviour towards beiizaldehyd© and 
formaldehyde (the oily diphenylmethane derivative yields a dimeth- 
iodide, colourless crystals, ni. p. 228°), and forms a 

methiodide 3yiuch more readily than does 8-m©thylkairoline or 
dimethyho-toluidiiie. Tlie methocddoride by reduction with 5% 
sodium amalgam yields 63% of jnlolidin© and 37% of a hase, 
b. p. 144 — 148°/ 23 mm. {pici'ate, yellow needles, m. p. 

189°, decomposition beginning above 180°; platini- 
011.2 eMoride, m. p. 191° ; methiodide, colourless crystals, 
/X/’X m. p. 200°), which is not the expected S-M-propyb 
I I CH ,2 kairoline, but appears to' have the annexed formula; 
\/ It is remarkable in that it contains a lO-ring, and is 

Oil ' ^ meta-bicyclic compound. It is a saturated sub- 

V 2 NMe stance, yields ivmphthalic acid by oxidation with alka- 
CH “CH permanganate, does not condense with benzalde- 
® ''' ^ hyde to give ultimately a green colouring matter, does 
not yield a, meta-diamine by nitration and subsequent reduction, 
and its methiodide, after treatment with silver oxide and distilla- 
tion, yields a lase, C^ 4 B[ 2 |hr, b. p. 117 — 11 8°/ 3 mim, which does not 
form crystalline salts, is unsaturated and is regarded as y-Z-allyl- 
ph e n id-ri ”)>ro pyldim eth ylarni n e, CH.dCH'CHcr Q.IIp[CH.>].plsrMe«. 

C. S. 

Proteinogenous Amines. I. Synthesis of /^-Iminazolyl- 
etiiylamine [Histamine]. Karl K. Koessler and Miltox Th. 
Hanke (J. Awer. Ohenu Soe., 1918, 40, 1716—1726).— The method 
followed is based on that of Pyman (T., 1911, 99, 668), but several 
additioms and improvements liave been effected. Full descriptions 
are given of the preparation, of acetonediearboxylic acid, dioximino- 
acetone, diarninoacetone stannichloride, cliaminoacetoii© hydro- 
chloride, 2 - thiol - 4 (or 5) - aminometliylglyoxaline hydrochloride, 
4(or 5)"hydroxymetliylglyoxa]ine pierate, 4(or 5)-liydroxymethylgly- 
oxaline hydrochloride, and of immazolylethylamine dichloride (hist- 
amine dichloride) ; the separation' of methylglyoxaline and of gly- 
oxalineacetic acid is also described. One hundred and sixty-live 
grams of histamine dichloride are obtained from 4530 grams of citric 
acid. H. W. 

Phenomena of Ltiminescence in Pyrazoline Derivatives . 
Fritz Straus [with Carl Mufeat and W. Heitz] (Ber., 1918, 51, 
1457—1477).— In consequence of the striking ease with which 
pjrrazoHnea are obtained directly by the action of phenylliydrazine 
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on piienyi siyrjl ketonej distyryl ketone, and ethyl *y»keto~A'‘'''”peiit" 
adiene-ae-dicarboxylate, tli© intermediary plienylliydraKones not 
being isolable, and of the phenomena of himinesceiic© exlii’bite'd by 
these substances, the reaction has been extended to iiickide a series 
of substituted ketones and substituted hydrazines. It is found that 
pyrazoliiies are formed except (1) when ^nitropheiiylliydraziiie' is 
used, (2) when an o-methoxy-gTOup is present in the phenyl group of 
the ketone, and (3) when the phenylhydraziii© and a phenyl groii]> 
of the ketone both contain a halogen substituent; in these tliree 
cases til© |)heiiylliydrazones oi- substituted phenylhydrazoiies . are 
stable, and require special treatment foi’' their conversion intO' pyr- 
azolines. 

The following substances are described. The method of von 
Aiiwers and Voss (A., 1910, i, 70), reduction by sodium amalgam 
with the formation of aniline, is used to distinguish the phenyl" 
hydrazones from the pp'azolines. 

1-a-N aplithiil-^-phenyl-Z-styryl^^^^ prepared from distyryl 

ketone and a-iiaplithylliydrazine in boiling alcohol, forms yellow 
needles with green fluorescence, m. p. 164°; the fi-na/phthyl isomer- 
ide, m. p. 195°, has a similar appearance. b-Phenyl-l-jhdromo- 
2:^henyl‘3-styryl;i^ra5olme, prepared in glacial acetic acid solution 
at the ordinary temperature, forms yellow needles with green fluor- 
escence, m, p. 177°. Distyryl ketone p-nitropheM7^>hydramite^ 
yellowish-red leaflets, ni. p, 173°, yields j?-pheiiylenediamine by 
reduction with sodium amalgam, and is converted into 5-p7//^n??/i^-l-p- 
nitrophenyl-S-styrylpyrazoline, yellowish-red crystals with intense 
green fluorescence, ni. p. 204 — 205°, by boiling glacial acetic acid. 
Di --o- metTioxystyryl ketone phenylliydrazone^ hrowmsh-yellow 
crystals, m. p. 142°, is converted into l-phenyl--^-o-methoxyphenyl- 
S-Q-metJiO'xystyrylpyrazolhie, pale yellow crystals with greenish-blue 
fluorescence, m. p. 153 — 154*5°, in a similar manner. l-P/^-fi/M/kS-p- 
metlioxyphenyl-S-p-^methoxystyrylpyrOrZoUne, prepared in boiling 
benzene, or, more simply, hot glacial acetic acid solution, forms pale 
yellow leaflets, m. p, 159°, which are so intensely fluorescent that 
they appear almost green. l'-P'h<enyl-^-p‘-dimethylcim/mophenyl--‘i-p- 
dimMJiplaminost^^^^^ forms yellow needles, m. p/l92°, 

which exhibit an extraordinarily intense green fluorescence. 

Di-o^cMorostyryl ketone, yellow needles, m. p. 125°, prepared from 
o-chlorobenzaldehyde and acetone in 5% boiling alcoholic sodium 
methoxid© solution, reacts with p-bromophenylhydrazin© by pro- 
Ipnged keeping in glacial acetic acid in the cold to* form the 
p-hromophenj/lhydrazone, CggH^NaCUBr, dark yellow crystals, m. p. 
145 , but yields by treatment with phenylhydrazine in boiling 
alcohol containing a little acetic acid l'-phenyl-B-o-cMorophenyl--'B-o''- 
cjilorostyrylpyrmolme, yellow needles, m. p. 145° forming a green, 
fluorescent solution in alcohol. l-Phenyl-d-p-chlorophenyl-S-p- 
cMoro^tyrylpyrazoUne, m. p.^212°, forms yellow needles with iktens© 
solution in concentrated sulphuric' acid is so 
^ ®°^°Ered by ferric chloride that some doubt would exist as 

to tbe gubstance being a pyrazoline were it not that aniline is not' 
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produced by its reduction by sodium amalgam. D i-p~cMormtyryi 
ketQne -^•hromophe'nylhydrmone^ yello-w iieedleSj in. p, 183^3 wliicli 
become bmwn in air, yields ^bromoaniline by reduction with 
sodium amalgam, and is converted into b-^-(Moro‘plienyl--l-‘^-hromo- 
fhenyU^-’^-cMorostyryPpyrazoUney yellow needles with iiitens© green 
ffiiorescence, m. p. 173 — 174^, by boiling glacial acetic 'acid. 

M ethyl ^-mrhometJioxyA-phenylpyra^olme-Z-acrylate^ 
Uj±(CU2Me}-OH^ 

Hdn ^ ' 


iii. p. Ibo'-’b yellow^ leaflets with a striking green fluoresceuce, is pre- 
pared from p’iienyiiiydrazine and nietliyl y'-ireto-A‘^"-pentadieii©-a€-di- 
carboxylate (i8traus, A., 1904, i, 851) m boiling benzene. The ethyl 
ester, i; 27 il 2 o^ 4 -i^ 2 > yellow, huorescent leaiiets, m. p. 92‘5^, yields tiie 
actd^ yellow needles, in. p. i304'^ (decomp.), Dy hydro- 

lysis wmii aqueous-alooiiolic sodium hydroxide on the water-bath. 
Ihe preceding methyl ketopentadieneuicar boxy late forms a pthenyl- 
methythydrazonej Cigili804hl2? dark red crystals, m. p. 106°, and the 
ethyl ester forms a p-bromopneiiylhydrazone^ C3^7Hi904N2Br, reddish- 
yellow needles, m. p. 134°. 

When boiled with glacial acetic acid, the phenylhydrazones of 
phenyl cinnamylidenemethyi ketone and of dicmnamylidenemethyi 
isetone are converted respectively into substances, O 28 H 20 N 2 , colour- 
less crystals with faint blue fluorescence, ni. p. 123— 1:2J4°, and 
orange-yellow needles, m. p. 142°, which are not pyr- 
azoiines because they cannot be oxidised to the pyrazblinecarboxyiic 
acids. 

. Straus and Ackermann's p^clilorophenyl p-chlorostyxyl ketone 
phenyihydrazon© (A., 1909, i, 489) is really l-phenyi-3 :5-di-p- 
chioropiienyipyrazolin©, and Minnuni's distyryl ketone phenyihydr- 
azon© (A., 1900, i, 237) is 1 : 5-diphenyi-3-styryipyrazoline. 

All til© pyrazoiines examined exliibited the most intense fluores- 
cence when exposed to Bontgen rays. An apparatus is described 
by which several substances can be simultaneously but separately 
exposed to the rays with or without passage through zinc foil, and 
the intensities of the fluorescence compared with that of barium 
platinocyanide. The fluorescence is still visible after the rays have 
passed through, zinc foil 0'6 mm. in thickness. A new noteworthy 
fact is that the fluorescence is observed, not only' with the crystalline 
substances, but also with their solutions, the intensity being greatly 
influenced by the nature of the solvent. In the case of a 1% solu- 
tion of the ester 'of 5-carhoxy-l-phenylpyrazoline-3-acrylic acid, the 
solutions in alcohol and glacial acetic acid were only feebly fluores- 
cent, and' the fluorescence was destroyed by interposing zinc foil 
0*2 mm. thick, but the solutions in carbon disulphide, benzene, and 
chloroform were intensely fluorescent, and a thickness of 1 mm. of 
zinc foil was necessary to destroy it. 

There is a noteworthy difference between the fluorescence of the 
1 : 3 :6-trisubstituted pyrazoiines excited by Bontgen rays and that 
produced by diffuse daylight. The excitation of Bontgen rays occurs 

2 
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wiihiii narrow limits, and is connected with tli© presence of an 
iiiisatii rated group (phenyl or carbonyl) in positions 3 and 5 ; if 
these positions are occupied by liydrogen or l3y an aliphatic group 
the pyraxoline fluoresces in dill'iise daylight, but is unaffected by 
Roiitgeii rays. The effects on the intensity of the fluorescence of 
substituents in plienyl groups in positions 1, 3, and 5 are discussed. 
The plienylhydrazoiies of luisaturated ketones a.rei intensely 
coloured, ]jut do not exhibit a trace of fhioi’escence. Ch R. 

Preparation of Mercurous Amino-compotznds. Schweiz. 
& iMPPiNsriTUT (D.R.-P., 307893; from Ohem, Zentr., 
1918, ii, 693).-— Tiie compounds are ])repared by the action of oiie 
or more molecules of a luercurous salt on l-*phenyl-2 : S-dimethyl-r)- 
pyrazoloiie-d-sulphonaniide. The i^vla^tdii ee obtained with mercurous 
sulphate (1 mol.) is a greyish-white, crystalline mass, which darkens 
and swells when heated ; it is specifically lighter than mercurous 
sulphate, and contains 40% of mercury. On treatment with alkali 
it yields a precipitate of mercury and a soluble mercuric ami no- 
compound, which is precipitated by hydrogen sulphide after acidi- 
fication with hydrochloric acid. With two molecules of mercurous 
sulphate a complex is formed. The compounds are stable 

in substance and also when emulsified with fats. They have marked 
bactericidal and spirillocidal properties. H. W. 

Salts of Heliantliin. Charles It. Mtark and William M. Drhn 
(/. A'me7\ Ghepi. Soc,, 1918, 40 , 1573 — 1580). — Recent studies with 
methyl-orange (Dehn, A., 1917, i, 594) have led to the conclusion 
tliat colour changes in solution are largely or wholly independent of 
ionic concentrations. It has been suggested that the coloured solute 
forms additive compounds with acids, bases, or indifferent solvents. 
In the present communication it is sliown that helianthin forms salts 
with great ease, all of wliicli can be interpreted as additive (?oin- 
poiinds. 

Til© heliauiliin §alts of bases were ]>repared (1) from a(|iieous solu- 
tions of heliantliin and the free base, (2) by double decomposition 
from methyl-orange and the salt of the liase, (3) by adding lielian- 
tliin to the pure liquid base, and (4) by treating helianthin with 
an excess of tlie base dissolved in absolute ether. In the preparation 
of heliantliin salts witli acids, the presence of water miiHt l>e 
avoided ; the salt is conveniently obtained by dissolving helianthin 
in, excess of the warm acidic solvent and subsequently adding ether. 

Salts of helianthin prepared in aqueous solution with inorganic 
bases always contain two molecules of water to ©acli helianthin 
residue. The salts made with ammonia or volatile organic bases 
give free helianthin when heated; those containing the coloured 
ions or give no evidence of tlie pres- 

ence of these ions if they are judged only by th© colour; when 
dehydrated, all helianthin salts containing the bivalent' and ter- 
valent metals, but not the univalent metals, tend to form the colour 
of helia'nthiii itself. The salts of organic bases are always additive 
compounds of the type C| 4 H^ 4 N 3 SOjjir base. The ' salts with the 
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following iTietais or bases are d'escribecl : Aluminium, golden^ rlioinbic 
plates ; aminoiiiiim, m. p. 225^, large goldeai-red, rhombic plates ; 
barki'm, golden-browiij rlioinbic plates; cadmium, golden -red rlioni- 
bic plates; calcium, orange needles and rhombic plates; chroniimn, 
golden-brown, rliombic plates; cobalt, golden-red, hexagonal and 
rhombic plates; cojrper, pale golden-brown, rliombic plates; ferrous, 
m. p* 209^, goldeii-brO'Wn, rhombic jilates; ferric, reddish-golden, 
irregular and rhombic plates; lead, brown masses and irregular 
plates; magnesium, reddish-gold, hexagonal and rhombic plates; 
rna nganese , pale reddish-gold, irregular and rhombic plates; silver, 
dull brownish-red needles; sodium, in, p. 224°; nickel, light golden- 
red, hexagonal and rhombic plates; jmtassiiuu, orange, hexagonal 
plates, m. p. 300°; strontium, brilliant orange, rhombic plates and 
needles; imru/iuni, orange-red, rhombic plates; sine, golden-brown, 
rhombic plates, in. ]). 241°; aniline, golden-orange, prismatic flakes 
and needles, in. p. 211°; hensidine, golden-brown, irregular and 
rectangular plates and needles, m. p. 198° after changing at 194° ; 
hrucine, orange, prismatic needles, m. p. 224°; cinchonkline, light 
yellow, prismatic needles and irregular plates, m. p. 155°, after 
changing at 146°; dimefJiglaniline, needles and hexagonal plates; 
methglaniline, thin, golden-brown prisms and rhombic and hexa- 
gonal plates, m. p. 167°; inorphine, bright orange, irregular plates 
and sheaves ancl w^artdike masses of prisms, m. p. 219°; a-naphthyl- 
amine, dull browm needles, m. p. 211°; ^-naplifk//lamine, brownish- 
yellow, thill, irregular plates, m. p. 209°; pheniMf/dra^ine^ orange 
needles and rectangular jflates, m. ]>. 165°; a-picoUne, dark 
brown ish-red, rectangular and octagonal plates, m. p. 180°, after 
changing at 157° ; piperidine, bright orange, octagonal and irregu- 
lar plates, m. p. 223°; gulnine, orange, amorplmns mass, m. p. 
158°; guinoUne, orange-red prisms and octagonal plates, m. p. 194°; 
sirj/ehnine, golden-orange prisms and rectangular and irregular 
plates, m. p. 254°; odalukUnc, orange-red, prismatic needles, m . p. 
203°; mdotuirJine, golden-yellow needles and irregular plates, m. p, 
202°. 

Heliaiiihiji plienolate forms dark purple prisms, m. p. 200°. 

The solubilities of tlie salts in water and their behaviour when 
heated are recorded in a series of tables, for whicli the original 
must bC' consulted. II. W. 

Synthesis of some New, Substantive Dyes derived from 
BeiiEidine-Sulphone. Hugh Eyau, Joseph Algae, and Philip 
O’OoNKELL {Froe, Bop, Irish Acad., 1918, 34, (B), 85— 96).— A 
series of dyes of the. benzidine type has been prepared by coupling 
hydroxy- and amino-compounds with the tetrazo- derivative of benz- 
idine-siilphone-disulphonic acid. The dyes have been isolated in 
the form of pure sodium salts ; they act as direct dyes ^ towards 
cotton and the colours are unaffected by washing. Products have 
been obtained with the following substances, 'the shade obtained 
on cotton being placed witliiii brackets : naphtliioniC' acid, dull blue, 
amorphous powder '(purple); /3-naphthylamine, red,' atnorphoiis 
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pO'Wcler (violet-red) ; a-naplithyiamine, dark red powder (navy bltie) ; 
salicylic acid, redc1isli-bro#n powder (orange) ; '' R acid, mMisli- 
blue powder (violet-red) ; '' S’ acid, red, amorphous powder (pink) ; 

acid, dark blue powder (light blue); ^-iiaphthoI-6-nionosul- 
phonic acid, dark blue, amorphous powder (light purple) ; catechol, 
dark blue powder (light brown) ; resorcinol, dark blue powder 
(maroon); quinol, brown powder (buff); pyrogallol, chocolate-brown 
powder (buff) ; gallic acid, dark brown powder (light brown) ; sulpli- 
anilic acid, orange-red, amorphous powder (canary-yellow) ; di- 
methylaniline, dark blue powder (deep purple). H. W« 

Influence of Substituents on Reactions. 11. Rate of 
Reduction of Poljmetbylplienylbydrazines . , Hartwio Fbanzen, 
Arvib Onsagee, and Gunnae Faeeben (/. pr. Chem., 1918, [ii], 
97, 336 — -352. Compare A., 1918, i, 456). — Continuing the pre- 
vious investigation, the authors have examined the rate of reduction 
by. stannous chloride and hydrochloric acid of phenyl hydrazines con- 
taining several nuclear methyl substituents. In the case of the 
dimethylphenylhydrazines the series, arranged in order of decrea,s- 
ing ease of fission, is precisely that which would be predicted from 
the previous results, the values of the constant Jf ' being : 2 : 6-di- 
methylphenylhydrazine, 4*19; 2:4-, 2*49; 2:3-, 0*130; 2: 5-, 0‘107 ; 
3:4-, 0*102. The 3: 5-compound has been only provisionally 
examined, and its rate of reduction appears to be less than that of 
the 3 : 4-compound. 

The only trimetliylphenylhydrazines that have been examined are 
the 2:4:6- and 2 :4 : 5-conipounds. The entrance of yet another 
methyl group still further increases the ease of fission by stannous 
chloride and hydrochloric acid. These' two compounds are reduced 
so rapidly at 100^ that measurements cannot be made. At 80° the 
¥ value of the former is 3*99 and of the latter 1*05. These values 
will be about six times as great at 100 °, so that at this te-mperature 
2 : 4 : C-trimethYlp'henylhydraziiie is reduced about six times more 
rapidly than 2 : G-dimethylphenylhydrazine and abO'Ut 1200 times 
more rapidly than phenylhydrazine itself. 

The striking 'parallelism traced between the rate of reduction of 
substituted phenylhydrazines and the rate of dehalogen ation of 
correspondingly’^ substituted halogenobenzenes by hydriodic acid 
(loc, cit,) is still more evident in the case of the dimethylphenvl- 
hydrazines and the iododiinethylbenzenes. , After boiling with 
hydriodic acid for five hours the amo'Unts of Xylene obtained are: 
from 2-iodo-l : 3-dimethylbenzene, 80'% ; from 4:1: 3-, 60% ; from 
3:1:2-, trace ; from .2:1: 4-, trace ; from 1:3: 5-, 0%, 2-Iodo-l : 3 : 5- 
trimethylbenzene yields 50% of mesitylene after boiling for five 
hours and 90% after being heated at 140° for five hours, the corre- 
sponding values for 5-iodo-l :2 :4-trimethylbenze'ne being, 0% and 
86% of i/^-cumene respectively. , , 

The polymetliylphenylhydrazines required in . the investigation 
were ^prepared by reducing th©. diazonium chlorides ' with stannous 
chloride and hydrochloric acid. In several cases the yields were 
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very bad^ as low as 7*5%, in consequence of the reaction ArN 2 Cl + 
= ArH-h N 2 + HCl becoming the main reaction. A relation was 
found to exist between the rate, of reduction of the polymethyl- 
phenylhydraziiies and the tendency of the corresponcling diazoninm 
chlorides tO' yield the phenylhydrazine or the hydrocarbon and 
nitrogen on reduction; the more easily the phenylliydrazine is 
reduced the greater is the tendency of the corresponding diazoninm 
chloride to yield the hydrocarbon and nitrogen on reduction. 

Z-o-Xylylhydrmine, colourless needles, m. p. forms a hydro- 

chloride, colourless leaflets, m. p. 208*^, henzylidene derivative, 
C 6 H 3 Me 2 *NH“NICHPh, yellow crystals, m. p. 68°, 'p-amsylidefie 
derivative, dark yellow, crystalline powder, m. p. 98°, and dihemoyl 
derivative, CfiHgMe^f/NBz'NHBz, colourless, crystalline powder, 
m. p. 198°. Pyruvic acid Z-oxylylhydrazone, 
COgH-CMerN-NH-CeHgMe'g, 
forms yellow leaflets, m. p. 166°. 

2 :4t::%-Trimethylplhenylhydrazine hydrochloride forms faintly 
yellow leaflets. C. S. 


Synthesis of New Chloroarylhyd.razones of Oxalomono- 
ester and -mono-amide Acid Chlorides and of the Corre- 
sponding Nitriles. Carl BflLOw and Richard Erglbr 
1918^ 51, 1246 — 1270). — In consequence of its decomposition by 
heat into carbon monoxide and ethyl malonate, ethyl oxalacetate 

is represented by the '^aliphatic cyclic structure, 

(compare Biilow and Huss, A., 1918, i, 314); citric acid, ethyl 
acetonedicarhoxylate, ethyl formylacetate, ethyl acetoacetate, and 
acetylacetoiie are represented hy similar 3-ring and 4-ring struc- 
tures containing the group *02110(011) • similar to that in 
0-napbthol, and therefore reacting with diazonium salts. Ethyl 
o-tolueneazoacetoacetate, for example', is represented by the formula 

substance, previously prepared by Biilow 

and Schaub (A., 1908, i, 704), has m. p. 52° (Biilow and Schaub give 
67°), yields the corresponding potassium salt, yellow needles, hy 
hydrolysis with boiling 1% potassium hydroxide, and by treatment 
with concentrated nitric acid and subsequently with water is con- 
verted into nitrated o-toluenediazonium nitrate and ethyl acetoace- 
tate. When treated with concentrated nitric acid in cold glacial 
acetic acid solution, however, it yields ethyl nitro-o-tolueneamaceto- 
acetate, needles, m. p. 135 — 136°, since the product and hydrazine 
hydrate in hot glacial acetic acid yield l-1-nitro-o-tolw'aeazo-Z- 
methflpyrazolone, yellowish-orange needles, m. p. 223—224° 

(decomp.). To azopyrazolones the authors 
give the formula (annexed). By chlorina- 
tion in cold alcoholic solution and repeti- 
tion of the treatment on the initial pro- 
duct in warm alcohol, ethyl o-tolueneazo- 
acetoacetate yields rMpl a^chloroylyoxylate 


Ar-Ng’O 




-NH 


\ 


OH, 


0(0H)-NH 
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CoHgMeCl-NH-NICCI-COijEt, colourless 
needles, in. p. ilO®, wliich yields S-chloTo-o-toluidin© by reduction 
witli liydrociiioric acid and zinc dust, and is converted by potassium 
cyanide in aqueous-alcoliolic solution into ethyl a-^c//ajiof/l/y(Mr^yImte 

GcH3MeCl-NH*N:CXCN)‘(JO.Et, goldeir^ 
yellow needles, in. p. 163*5^, identical with the siibstancei prepared 
hy condensing diazotised 5-chloro-o-toluidine and ethyl cyaiio- 
acetate- The product obtained by the latter method is a labile 
form, wliicli clianges at its m. p., 106*5*^, into the stable form, m. p. 
163*5®. Ethyl a-chloroglyoxylate 5-chloro-o-tolylhydrazone resem- 
bles ethyl o-toliieneazoacetoacetate in its behaviour with coiicen™ 
trated nitric acid and exhibits halochromy when dissolved in con- 
centrated siilpliurio acid, the solution developing an intense yellow 
colour, which changes very rapidly to a dirty brown ish-greeii, and 
regenerating the original substance on the addition of water. Ethyl 
a-cyanoglyoxylate 5-cliloro-0'-tolylhydrazone, by treatment witli 
concentrated nitric acid at about 40 — 60® and subsequently with 
water, yields a nitrated product, m. p. 121 — 122®, together witli a 
comparatively large amount of a diazoniuin nitrate. 

By treatment with 96% alcohol and aqueous ammonia, ethyl 
o-tolueneazoacetoacetate yields, in addition to a small amount of 
the ammonium salt, m. p. 202^® (decomp'.), odohieneasoacetoncet- 
amide, golden-yellow needles, m. p. 142®, which yields nitra-o- 
tohienea^oacetoacetamiide, m. p. 243 — ^244®, and only a trace of a 
diazonium salt by treatment with concentrated nitric acid at about 
45®. The preceding ammonium salt yields o-tohrenea:oneetoaeefie 
ncifV^ greenish-yellow needles, m. p. 137 — -ISS®, by treatment with 
glacial acetic acid. 

Ethyl 7>-toliieneazoacetoacetate is very readily converted into the 
corresponding potassmm salt by boiling 1 — 2% potassium hydroxide 
and resembles the ortho-isoraeride in its behaviour towards concen- 
trated nitric acid, yielding partly a diazonium salt by fission and 
partly ethyl nitro-^-folueneazoacHoaeeM m. p. 143—144®, wlijch 
is converted into 4-n■^f^o-p4ofccnca3o-3-mcf/^y^;7y•m2!oi^f)//c, in. |). 
234®, by hydrazine hydrate in glacial acetic acid solution. 

J^lthyl a-(Morofjlyoxytate ^-cMoro^p-tolylhydrazorie, m, p. 100®, is 
Tirepared like the preceding o-tolyl isomeride, but when chlorinai.ed 
in carbon tetrachloride at 0® ethyl /^tolueneazoacetoacetate yields 
ethyl a-ehloroglyoxylafe p-tolylhiidrazone, colourless needles, ni. fu 
101 — 101*5®. Both these hydi'azones yield diazonium salts hy 
treatment with nitric acid. The former reacts with potassiinli 
cyanide to form ethyl a-cyanoalf/oxylafe 3-c//7oru-p-/;o/'//ft//f//YC':7n/r, 
golden-yellow needles, m. t>, 160®, which imdergx)es both 'nitratioir 
and fission by treatment with nitric acid; and iibcold. alcoholic sus- 
pension reacts with chlorine in a unique manner, yielding 3-cliloro- 
p-tqliienediazoniuni chloride, ammonium chloride, and tlie decom- 
position products of ethyl 'hvdrogen dichlordm,aloiiate. ' Ethyl 
ffi-chloroglyoxylate 3-chloro-;^tolv]hydrazone , yields 3-chlorO"•'/^tolu- 
idine by reduction with hydrochloric acid and zinc dust. Ethyl 
a-cyanoglyoxylatc 3-chloro-p-iolylhydrazonc has also heen j,)repn.ror1 
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by coiicieiisiiig diazotised 3-chloro-^toliiidine witli et'hyl cyano- 
acetate. 

l>Toliieneazoaceto^^ceAamidey prepared by treating an alcoliolic 
solution of ethyl p-tolueneazoaceto acetate with a large excess of con- 
centrated aqueous ammonia, forms pale green leaflets, in. p. 173*^, 
yields iiitro-])-tolue7ieazoacetoac€t€im.ide, m, p. 211' — -212°, and a. 
little diazoiiium salt by treatment with coiiceiitrated nitric acid, and 
yields ]:iy chlorination in boiling alcoholic solution a-chloroglyo'xyl- 
amide ^^^~ehloro-^4oh/lM^^ aHoMeChNH*N:CChCO*NHo. 

* ' ’ NH~CC1 

colourless needles; the constitution C(jH 3 MeChNE^^g. bs sug- 
gested to account for the absence of colour. C. S. 


Preparation of Bromolecithalbumin and Bromolecitliin. 
Peter Bergell (D.R.-P., 307490; from Chem. Ze?itr., 1918, 
ii, 494' — -495). — Lecithalbumin is treated with bromine in anhy- 
drous, indifferent organic solvents, and, when required, the bromo- 
lecithalbumin is decomposed into bromolecithin and albumin accord- 
ing to the method of converting lecithalbumin into lecithin. Bi^'O^no- 
lecithalhunim is a pale yellow, almost odourless powder with a 
faintly acid taste and reaction; it contains about 16‘6% of bromine. 
It is transformed by methyl or ethyl alcohol, slowly in the cold 
more rapidly on warming, into albxxmin and h/rmoleeifhm contain- 
ing u|> to' 25% of bromine. IL W. 

The Relationship between Diastase, Peroxydase, and 
Catalase « H. Maggi {Helih Ohim. Acta, 1918, 1, 433— -451). — 
The simultaneous presence of peroxydase and catalase activity in 
many ferments has been attributed by Woker (A., 1917, i, 447) to 
the presence of an aldehydic group which unites with hydrogen per- 
oxide to- yield a secondary peroxide, 0H*CHR“0-0B[, which has 
fnore powerful oxidising" properties tlian hydrogen peroxide itself 
and alsO' reacts witli an excess of the latter to yield oxygen, The 
author has examined tlie question of tlie possibility of the aldehyde 
group' l)eiiig able to exert diastatic action, in addition to peroxydis- 
iiig and catalytic action, and suggests that the mechanism would 
consist in the alternate addition (to form a hydrate) and elimination 
O'f water. 

The action of mixtures of starch and formaldehyde has been 
investigated by the capillarity method; the presence of. dextrins is 
detected by means of iodine and of sugars by Fehling’s solution. 
The results show that the behaviour of formaldehyde towards starch 
closely resembles that of diastase. One considerable difference, the 
recurrence of the blue coloration with lapse of time in the case of 
mixtures of formaldehyde and starch, has been further investigated. 
The phenomenon appears to be due to the formation of unstable 
iodine derivatives of formaldehyde or of the acliroodextrins which 
gradually eliminate iodine. The following conditions are neces- 
sary: (i) unchanged starch, and (ii) a substance capable of liberat- 
ing iodine, must be present; if these conditions are fulfilled, any 
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eliiiriiiatioii oi‘ achrootiextrius by combination, flBsio-n, or by _ any 
other iiietlicxi can restore the blue colour to the solution. H. W. 

Nitro- and Amino-arylarsmic Acids. 'Wauwai ,A. Jacobs, 
Michael Heidei.bkrgeii and Ida P. Rolf (/. Amer . ( Jheni . Soc ., 
1918, 40, 1580 — 1590). — Tlie preparation ol a number ol iiitro- and 
amino-arylarsiiiic acids is described; the uitro-coinpounds are 
_ji^enerally obtained by Bart’s metliod (D.R.-P., 250264), in. winch 
a diazo-^ or is’odiazo-group is 1 ‘eplaced by tlie arsinic acid residue. 

procedure is pa,rticiila.rly serviceable witli o~ and yxiiitroarnines ; 
witli m-iiitroamijies, on the otliei* hand, the yields are poor, tliougli 
lietter with ???.-iiitrotohiidiiies than with, m»nitroaniline. Reduction 
of the nitro- to^ the amino-group without disturbance of the arsinic 
acid residue is conveniently elected with cold, alkaline ferrous 
hydroxide solution (compare Benda, A., 1912, i, 63). The following 
compounds have been px^epar'ed by these methods : “—omitrophenyl- 
arsinic acid, NOjj*CJ’t.pAsO(OH) 2 ,' m. p. 235 — 240^^' (decomp.) 
[compare Bart, loc, citJ\ ; o-aminophenylarsinic acid (compare Benda, 
ioc, cit,), needles, m. p. 153*^; ?n-aminophenylarBinic acid (compare 
Bertheiin, A., 1908, i, 590; Eertheim and Benda, A., 1912, i, 62), 
colourless, rhoinbic prisms, in. p. 213 — 215^ (decomp.) ; ^-nitro- 
phenylarsinio acid (compare Bart, loc. cit.), pale yellow aggregates 
of minute leaflets, which do not melt below 276®; p-aminophenyl- 
arsinic acid ; 2’nitro-]>tolplarsimc acid, faintly yellow, minute rods, 
m. p. 255 — 260® (decomp.) ; 2“rm2W-p-toZy?<^,m>w'c acid, colourless 
needles, m. p. 180°, after softening and darkening; ^-nUro-^o-tolyU 
arsinic acid, pale yellow needles decomposing at 228—230® ; ^-amino 
o-toh/larsinie acid, rosettes or plates decomposing at 175 — ‘180®; 
S-nitro-^-tolylarsinic acid (compare Michaelis, A., 1902, i, 411), 
cream-coloured needles which do not melt below 285® ; S-am/mo-p- 
tolylarsmic ackl, microscopic needles, m,. p. 172—175®; S-nitro-o- 
tolylarsinic acid (compare Ivarrer, A., 1915, i, 333), m. p. 261— 263® 
(decomp.), after melting or changing in appearance at about 225® 
according to the rate of heating; d-anuno-oA^olylarsmie acid, cream- 
coloured prisms decomposing at 235—245® ; . i-mtro-odolyUminic 
acid, ^minute needles, m, p. 235—240® (decomp.) ; 4-amino«o-tolyl- 
arsinic acid, microscopic needles, decomposing at 222—224® (Benda 
and Kahn, A., 1908, i, 591, give 180 ®); ^i-nitra-'p-zylylarsm^ acid, 
yellow crystals, m. p. 290® (decomp.), which is not identical witli 
the substance obtained by Michaelis {hoc, cit.) by the nitration ol 
;?>-xylylarsinic^acid; 4-ammo-p-xylylarsinic acid (compare Benda and 
Kahn, loc. cit.), colourless platelets, m, p. 213—214® (decomp.); 
3-amino-4-Iiydroxyphenylarsmic acid, decomposing at 290® after 
darkening and softening at about 220®. H. W. 

Silicon-Hydrocarbons with Nuclei containing Halogens^ 
and their Use in Syntheses. Gerhakd Gr6ttnbe and Marianne 
Caxjbe (Ber., T918,^ 51, 1283 — 1292 . Compare Griittner and 
Krause, A., 1918, i, 132). — -An extension of the earlier work. 
Trichloro-j^bromophenylinonosilane reacts with alcohols' to form 



OEGANIO CHEMISTEY. 


i. 51 


esters of the type CgH4Br*Si(OE;)3, which react with iiiagB.esiiim to 
form organo-metallic derivatives of little value for synthetic pur- 
poses. The methyl ester, CeH4Br*Si(OMe)3, has b. p. 

13-5 mm., I)f‘a*3525, Df 1*3493, n, 1-50791 1*51210 and n. 

1*5229() at 16*5^ ; ethyl ester, b. p. 149 — 150°/! 2 mm., '.0^'''* 1*2276, 
Df 1*2244, n, 1*48872, n,, 1*49247, 1*50206 at 15*4^ ; ]}ropyl ester, 

b. p. 175-^176714 mm., Df" 1*1564, Df 1*1553, 1*48144, 

1*48497, 11 ;., 1*49386, 1*50129 at 16*6°; imhiiiiil ester, b. p. 

190— 191714 mm., Df" 1*0949, Df 1*0933,?^, 1*4-7531, 1*47865, 

1*48698, and 1*49424 at 14*9® (all densities a..re:‘ reclueed to 
vacuum standard). 

The magnesium compound of yj-l^romopheiiyltriethylmonosilane [loc, 
ciL) reacts ba.dly witli formaldehyde, smoothly witii acetaldehyde (not 
paraldehyde), and tolerably well with higher aldehydes to form 
alcohols of the type BiStg-O^.H^-CHR'CH ; the ethanol has b. p. 
173—174714*5 mim, 0*9601,. Df 0*9596, n, 1*51404, 1*51823, 

iifi 1*52885, l*538i0 at 17*2° ; the propanol has b. p. 185716*5 mm., 

Dr 0*9603, Df 0*9575, n,, l*5l'243, 1*51661, 1*52734 at 18*0°; 

the n-hiitanol has b. p. 199 — 201721 mm., Df 0*9546, Df 0*9491, 
1*50373, 1*50754, 1*51737; the isobutanol has b. p. 

190— I 927 I 8 mm., Df= 0*9535, Df 0*9512, 1*50820, 1*51212, 

1*52231 at 19 •2°. By heating with fuming hydrochloric acid in a 
sealed tube at 90°, the ethanol gives a good yield of triethykilicol, 
b. p. 70*5°/16*5 mm., Df* 0*8650, Df 0*8647. 1*43393, n,, 1*43639, 
'1*44228, 1*44675 at 16*5° 

The magnesium compound of jj-bromoplienyltriethylmonosilane 
reacts with silicon tetrachloride in ethereal solution to form tri~ 
chloTo-p-tnethyUilyljiheTiylmonosilane^ SiEt 3 *C 0 H 4 *SiCl 3 , b. p. 
173 — -176^/13*5 mm,, a colourless, highly refractive oil which has 
an offensive odour, fumes in air, and is at once hydrolysed by 
water. It reacts with magnesium ethyl bromide in ether to form 
hu-p-trlethyUilylhemene, C 0 H 4 (SiEt 3 ).^, b. p. 195 — 196‘^/16'5 mm., 
Df^ 0*8989, Df 0*8967, n:^ 1*50555, n,y 1*50942, 1*51945, 

1*52788 at 15*77 colourless, mobile, not unpleasantly odorous 
liquid, which is converted by bromination in the presence of an 
iron catalyst into ;^ 7 -dibromoben 55 ene and bromotriethylmonosilane. 

The interaction of magnesium p-bromophenyl bromide and phenyh 
trichloromonosilane in ether leads to the formation of plienyl-’p-bromih 
phenyldichlorovionosilancj C^jH^Br-BiPhClg, b. p. 199 — 206^/i4 mm., 
DfM-5019, Df 1*5005, n, 1*60294, 7ii7*60921, 7'i^7*62531, 1*63953 

at 19°, which is converted by ethyl alcohol into tliedietlioxy-oom'^oximl, 
C 0 H,Br*SiPh(OEfc),, b. p. 201717 ■ mm., 1*2474, Df 1*2488, 
1*54525, 1*55031, 1*56322, 1*57467 at 19°, and hisethoxy- 

phenyV-p-bTomophenyldinloxane^ (.C^H^Br* SiPh* OEt). 20 , b. p. 

317—318720 mm., Df 1*3350, Df 1*3369, n, 1*57867, 1*58437, 

7^/3 1*59895, n 1*61146 at 18*6° Phenyl-p-bromopheMyldutkylmom- 
siUne, OnH^Br-SiPhEt,, b. p. 203— 203*5713*5 mm., Df^ 1'2156, 
Df 1*2153, n, 1*57794, 1*58351,^/3' 1-59781,75.' 1*61035 at 17*97 

and phenyl-p-ethylphenyldiethylmo7WBilane^ C^H^Et'SiPhBt^, b. p. 
169—170714 mm!, Dr-0*9'8403, Df 0*98310, n, 1*55716, % 1*56225. 
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1*57559, 1*58713 at 16-8^, are obtained by the interaction of 

magnesiiini ethyl bromide and pheiiyl“j:)d)roui(>],)lienykli(d.i]or< nnoiiosilcaiie 
ill ethereal solution, the product after distil la-tioii of thc3 etliei* lieing 
heated at about 140"^ for three lioiirs and then decoinposcH'l in 
usual manner. Similarly, the product from magnesium etii}''! linnnidc 
and tricliioro’-p-bromopiienyhnonosilane, after bto'ng heated at 180^ 
for ten hours and then decomposed, yields 

monosllcme,h, p. 1 17— 11 8°/ 18 mm., D,f“ 0*89 69, D‘f 0*8950, 1*50272, 

1*50671, iip^ 1*51697, % b52583 at 20*7®. • C. S. 

Organic Lead Compounds. VIII. Mixed Lead Aryl 
Alkyls of tlie Type PbArRg. Gerhard GkOttneh and Gertrud 
Gruttnek (Ber,^ 1918, 51, 1293 — 1298).“ — Such substances are 
obtained in accordance with the equation PbR.^X + MgArX--- 
PbArR^ + MgXo, where X is a halogen atom; the diaryl hydro- 
carbons which are formed as by-products can be removed by freez- 
iiig* or by fractional distillation. Lead aryl trialkyls are colour- 
less, refractive, faintly odorous oils which in the presence of air 
and in diffuse daylight do not decompose in the course of many 
mouths. They decompose above 200*^ with the separation of lead, 
and by treatment with bromine in ether at —75*^ lose the aromatic 
groxip, and sometimes alsoi an alkyl group to- a slight extent, lead 
trialkyl bromides and lead dialkyl dibromides being formed. TIh^ 
latter is the main product in the case of lead benzyl triethyl. 

The following are described. Lead 2 )heiiyl trimethyl, b. p. 
104^/13 inm., Br 1*7342, Df 1*7376, n,, 1*5753, n,, 1*5816, 'ly, 1*5988, 

1*6138 at 23*7° ; lead ^4olyl trimethyl, h. p, 118 — 1}9'^/13 mm., 
l)f 1*6826, Ur b6812, n, 1*5672, 1*5732, n, 1*5895, 1*6039 at 

20*0^; leadotoh/l trimethyl, h. p. 117*5— 1 1K<^/13 mm, I)f-^ 1*7395, 
Df 1*7408, % 1*5734, 1*5793, 1*5954, 1*6095 at 21 *4*^'; lead 

phenyl triethyl, b. p. 135^/12 mm., Bf^ 1*5920, Df 1*5931, n, 1*5698, 
1*5757, Up 1*5917, 1*6057 at 21*1 ; lead p4olyl tfiethyl, b. ]>. 

154*0^/13 mnn, 1-5237, Bf* 1*526*2, Bf 1*5'2B'1, l-hcbiO, 
1*5686, 1*5842, 1*5979 at 22*0^; lead odolyl trkthyh b, p. 

153*5713 mm, 1*5839, Bf 1-5853, n, 1*568*3, % 1*5740, i^./l*5897, 

1*6035 at 21*5^; lead benzyl triethyl, b. p. 149 — 150*5713 nmn, 
Bf 1*5374, wf'}’’* 1*5843, appears to decompose slightly during distiha,- 
ion, some dibenzyl being formed. 

Lead a~naphthyl triethyl loses naphthalene at its b. p. mm. 

Lead bemyl trimethyl decomposes at 124^h C. B. 

Organic Lead Compounds. IX. Lead Triphenyl Haloids. 
Gebhaed Geuttneb {Ber., 1918, 51, 1298— 1303).— An ethereal 
suspension of lead tetraphenyl in ether reacts with bromine at 
about —75^^ to form essentially a mixture of unchanged material 
and lead diphenyl dibromide, only about 10% of lead triphenyl 
bromide being formed. This result is doubtless to be attributed 
to the easy solubility of the mnnobromide and the sparing solu- 
bility of ^lead tetraphenyl, in consequence of which , the , first, when 
formed, is more readily attacked than the latter. When pyridine 
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at is used instead of ether (compare Krause^ A., 1918, i, 415), 

an almost quantitative yield of lead friphen//! hrornide^ PbPhc^Br, 
colourless needles, m. p. 166°, is obtained. It is converted into the 
iodidey PbPlnJ., pale yellow ])risTus, m. ]), 142°, by aqueous 
potassium iodide, and into, the oxide, by cold 10% aqueous alkali 
hydroxide. The oxide is converted quantitatively into the chloride^ 
PbPlij^Cl, colourless needles or prisms, m. p. 206°, by 15% hydro- 
chloric acid at the ordinary temperature, and from a concentrated 
alcoholic solution of the latter, hydrogen sulphide precipitates the 
snlpliidey (PbPli;j) 2 S 5 as a white precipitate. C. S. 


Physiological Chemistry. 


The Consumption of Oxygen and Production of Carbon 
Dioxide in the Blood of Dogs. I. L. Berczeller {Biochem, 
ZeMnch.y 1918, 90, 294 — 301). — Sterile blood was kept under mer- 
cury or paraffin at 38°, and when fresh, and after keeping for vari- 
ous intervals, the oxygen and carbon dioxide were estimated by Bar- 
croft’s metliod. The production of carbon dioxide was generally 
found tO' be greater than the oxygen consumption. Similar experi- 
ments were carried out in tlie presence of dextrose. Here, again, 
tlier© was no direct relaiionsliip between oxygen consuniptioii aaid 
carbon dioxide production. Tliere was a niiich larger oxygen con- 
sumption and cai'bon dioxide production than in normal blood. 

S. B. S. 

Analysis of Blood Gases. II, Hsemoglobin as an 
Indicator. The Theory of Indicators. H. Stiutdb and 
Klothtldb Meieb {Blaehem, ZeitMdi., 1918, 90, 305- — 336). — There 
is a discontinuity of the curve expressing the amoitnt of carbon 
dioxide takeix up by tlie blood (hosmolysed by sa])onin freezitig, etc.) 
plotted against tlie carbon dioxide tension. Tliis discontinuity does 
not follow tlie ordinary laws of mass action, but begins when 
at which point one molecule of carbon dioxide is taken up 
by one molecule of hfemoglobin. This indicates that when /q,>>7-() 
the hseniog’lobin molecules carry a negative charge, which they lose 
as soon as ==-.7. When ~6‘39, a second ])oint of discontinuity is 
reached in the curve, which indicates that at this ]>oint the baeino- 
globiii molecules acquire a positive charge. These |>henomena are- 
explained in reference to the charges carried by the colloidal par- 
ticles, and not hy the laws of mass action, for the position of the 
bends in the curve depends also on the presence of other ions than 
those of hydrogen; Univalent anions and cations, and bivalent 
cations^ exert no influence on the position of the bend; iervalent 
anions shift the position of the first bend from |q| = 7*'00 to* pj|_~6*80, 



i, 54 


ABSTRACTS OF CHEMICAL PAPERS, 


and are without action on tlio position of the second hend, TeP- 
valent cations also exert a strong influence on tlie position. The 
application of these facts tO' the use of hreraogiobiii as an indicator 
is discussed. S. B. S, 

The Influence of Narcotics on the Permeability of 
Blood-corpuscles for Dextrose and Carbamide* Geetrijd 
Katz {Biochem. ZeiUch^, 1918, 90, 153—165). — The entrance of 
dextrose into hunian hlood corpuscles is not inhibited by the nar- 
cotics lieptyl alcohol anti thymol. The entrance of carbamide into 
ox- corpuscles is delayed by thymol. S. B. S. 

The Fart Played by Acid in Carbohydrate Metabolism* 
III* Acid and the Glycogen of the Muscles. H. Elias and 
E. S’cHUBERT {Biochem, ZeiUcli., .1918, 90, 229 — 243). — The glyco- 
gen content of the muscles of dogs’ legs differs, the right from the 
left, by about 2 — 3% in the mean. Interarterial injection of lactic 
aci-d over several hours does not reduce to any appreciable extent 
the amount of glycogen ; the muscle glycogen appears tO' be far more 
resistant to' external stimuli than does the liver glycogen. 

S. B. S. 

Salivary Amylase. I. A Preliminary Experimental 
Study of its Stability in Saliva. Eollin C. Myers and 
Leonard C. Scott (J. Amer, Chem,, Soe., 1918, 40, 1713—1716), — » 
Salivary amylase in sterilised saliva without preservative is found 
to be relatively stable for a year. The relative stability may vary 
from practically no change to that of more than 50% of its former 
amyloclastic activity, the variation depending probably on slight 
differences in the com]X)sition of the saliva. 

The causes which lower the stability of salivary amylase in saliva 
are not solely the degrading action of bacteria, moadd spores, yeast 
plants, and special preservatives. The inherent chemical weakness 
of' the enzym,e molecule must be taken into account, which weakness 
may be increased by the maintenance of temperatures from 18^ to 
30'^, by diffused light and by compounds in the saliva. 

Salivary amylase in saliva is relatively stable' for a year when 
preserved with toluene, thymol, and chloroform. Toluene has the 
least destructive action on the enzyme, and thymol and clilo'roform 
folIoW:ltn order. , 

Saliva may be kept for two and a-lialf years under the ordinary 
laboratory 'conditions without preservative, and may still show a 
, form: '-of amyloclastic activity. H* 'W. 

The Presence of Food Accessories in Urine, Bile, and 
Saliva. A. ,M, Muckenfuss (J. Amer. Ghewt>, Socu, 1918, 40 ^ 
160^- — 1611). — As a result of a series 'of exP'Oriments on pigeons 
with^ acute sym,p'toms of polyneuritis, the' author is led to 'the con- 
, elusion that the' antineuritic vitamine is probably present in com- 
'Paratively small quantity in clean, fresh, filtered blip frO'Ui the 
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bladder of the o-x, and that traces of it appear to be^ present in fresh 
filtered human urine, H. W, 

Fischer^s Theory of Water .Absorption in (Edema « W. J, 
Cboziee. (/. Amer. Ghem. Soc., 1918, 40, 1611 — 1612. Compare 
Fischer, A., 1918, i, 129, 130, 131 ; Henderson and Colin, ibid., 
i, 316). — ^Tlie author has carried out a series of experiments on the 
intracellular acidities in the tissues of three species of sponges, one 
ecMnoderm, and a midibranch mollusc. The observations made 
increase the difficulties in the way of accepting Fischer’s conception 
of water metabolism, since they indicate a range of intracellular 
acidities, in animal tissues, within which it is known that no signi- 
ficant protein swelling occurs, and since they show that an intra- 
cellular acidity even remotely approaching that at which significant 
swelling might be possible is irreversibly associated with natural 
death. , H. W. 

The Storage and Excretion of Arsenic after Administra- 
tion by Salvarsan in Serum and Water. Hans Bergmann 
(Biochem. ZeitscJi,, 1918, 90, 348 — 360). — The author investigated 
the rate of excretion of arsenic excreted in the urine of man after 
administration of neosalvarsan in serum (human) and in aqueous 
solutions. In the latter case the excretion is much greater. Experi- 
ments are quoted which tend to show that the salvarsan undergoes 
chemical change more rapidly in aqueous solution than* in serum. 
A series of experiments is also' described, in which the accumulation 
of arsenic in the organs of rabbits after administration of salvarsan 
was investigated. They tend to indicate a greater accumulation 
after administration of the drug in serum, S. B. S. 


Chemistry of Vegetable Physiology and Agriculture. 


A Bacterium present in Water and in Bitter Wines 
which is capable of Dehydrating ^ Glycerol. A Hew 
Reaction for Glycerol. E. Yoxsenet (Ann, Inst, Pasle/ur, 1918, 
32, 476 — 510. Compare A., 1914, i, 462). — The new bacterium, 
termed Bacillus amaracrylm, is related to B, coli and B, typhosus, 
but is not pathogenic. When cultivated in dextrose solution, it 
forms carbon dioxide and hydrogen, like B. coU, but it does not 
fonn indole from tryptophan. Inoculation* of a medium containing 
glycerol with the new bacterium results in the production of 
acraldehyde, which is its characteristic reaction. H. W. B. 

The Inter-relationship ' of certain processes in Meta- 
bolism of BaciEus coli' communis. Fextz Terzrr (Biochem, 
ZeiUch,^ 1918, 91, 1—46).— Three main series of investigations were 
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instituted: (1) Tlie influence of certain poisons on i-lie different 
processes, (2) tlie influence of one Tnefc.abolism, product on tfle forma- 
tion of others, (3) tlie regulation of tlie formation of a ]>ro{luct ]>y 
its own accumulation. The jiroeesses investigated were (V/) gas 
formation from dextrose, (h) acid formation from dextrose and lac*- 
tose, (c) indole formation, (d) reducing action on dyes, (e) iniilti- 
plication of tlie bacteria. 

(1) Protoplasmal poisons, phenol, formaldeliyde, and mercuric 
chloride inhibit all the processes in about the same concentration. 
Crystal-violet shows slight inhibition of gas formation, but strong 
inhibition of reducing processes. The respiratory poison, potassium 
cyanide, inhibits strongly gas formation and still more strongly 
reduction processes and indole formation in concentrations in which 
the acid formation is not affected. The narcotic, chloroform, inhibits 
respiration, but not as strongly as potassium cyanide ; in contrast to 
the latter, it also^ inhibits acid formation. ‘Alcohol acts, but less 
strongly, like chloroform. The author draws the conclusion t]ia,t the 
only really essential vital process is the formation of a,cid from <h3X- 
trose. 

(2) Prom the study of the ])resence of acid on indole formation 
it was found that the latter is inhibited entirely by the presence of 
acids, and is only normally produced from ]3roteins or peptones by 
the bacteria in the absence of dextrose; scission of this by tlie 
bacteria produces acid to inhibit indole formation. 

(31 The influence of the ]n*esenc9 of acids and alkalis on the 
further formation of acids by the bacteria was investigated. Ti- was 
foiiiicl that when the acid in the culture medium reached a certaiu 
concentration, further formation of acid was iuliibited, a,rKl also 
furtlier forniation of caribou dioxide, and multiplication of ])acterhi. 
If sugar iiisuffleient to produce the amount of acid necessfiry for 
inliibitioiis is present, alkali formation sets in, until tlie medium 
attains a slightly alkaline reaction, when further formation of alkali 
is inhibited. The formation takes place only in presence of oxygefi. 
From acid (except formic acid) no gas is formed eitlier after rea.c]!» 
ins* its maxim uin concentration or during formation o! alkali. Inhi- 
bition of oxidation causes a compensatory increased production of 
acid. S. B. R. 

Phytochemical Beductions, XIII. Asymmetrical Me- 
dnction. Conversion of Racemic Valer aldehyde 

Methylbutaldehyde^ into l-Amvl Alcohol. C. NKUBEJici and 
M. Etngeb (BiorJifm. 1918, 90 , 388— 394).--T1ie ainy] 

alcohol produced from (•//-a-inetlivlbutaldehyde hy a sii.^ar-yeasi. 
fermentation mixture is Isevorotatory. " S'. B. S. 

The Method of Formation of Succinic Acid in Nature. 
III. Conversion of Aldehydopropionic Acid into Succinic 
Acid by Yeast. C. IsTbubebg and M. Einger (Bioc/im. ZeAtsch., 
1918 , 91 , 131 — 136 ). — ^By means of maceration juice, and in absence 
of air, aldehydopropionic acid can he converted into succinic acid. 
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Til© conversion of glutamic acid into succinic acid followsj therefore^ 
the following stages; 

COoI:I/CHo4JHo-Cai(NIi;>)-COai 

COoH>CHo‘CHo*CO*CO JI — > 

(XX ^-^(T:I^CTT>•CTIO '^(aldehydopropionic acid ) 

COoM-CBoXJHyCldJd. 

All these stages except tlie lirst, vvhhdi takes place., as far as investi- 
gations have gone, only in the living cell, can he aceomplislied by 
purely enzymatic reactions. 8. B. S. 

Physiological Investigation of a New Yeast- wMcIi 
Flourishes in Tanning Liquors. Toioni Asai [J, ColL ScA. 
Imp, Uiiiv. Tokyo, 1918, 39 (7), 1 — 42). — The new yeast, desig- 
nated M y coder m.a tcmnica, forms dark brown or brownish -black 
spots on leather undergoing the tauning process. The isolated yeast 
can be cultivated in a solution containing dextrose or Isavulose or 
other carbohydrate, and an ammonium salt or amino-acid as a 
source of nitrogen. It does not readily grow in a dilute pure 
tannin solution, but wheu dextrose and aspartic acid are also 
present, rapid decoirij^osition of the tannin occurs, owing to the 
excretion of taunase into tlie surrounding medium. The growth 
of the yeast is attended by the produetioji of small quantities of 
alcoliol and carbon dioxide, indicating the jjresence of zymase. 
Addition of tannin to tlie medium increases slightly the alcoholic 
fermentation.' II. W. B. 

Kinetics of the Cell-free Fermentation [by Zymase], 
Otto Muyeehof {ZeiUcli. pliyHiol. (Jhem,, 1918, 102, 185 — 225). 
— -The addition of sugar to an extract of dried yeast containing 
zymase, Init free from cells, is succeeded by a period of quiescence, 
during whieli no sign of fermentation is observable. The interval 
wdiich elapses between the addition of the sugar and the first 
appearance of* fermentation is termed the induction period.” 
The duration of tlie induction period is determined by various 
factors; it is shorter foi* sucrose ■than for either dextrose or 
Imvulose; it can be shortened by previously warming the sugar 
solution with disodium hydrogen jihosphate or liy grinding the 
dried yeast with glass powder. The presence of a small amount 
of hexose ph.os|>hate abolishes the induction, period. 

The rate of fermentation is^ dependent on the amoiuit of free 
phosphate present. Increasing the amount of disodium hydrogen 
phosphate reduces the-' rate at which the velocity ol fermentation 
increases, but the maximum velocity eventually attained is higher 
than in the absence of free phosphate until a certain maximum 
amount of the phosphate is reached; further addition of the phos- 
phate then reduces- the maximum velocity of fermentation attain- 
able. The addition of other salts, such as sodium chloride, pro- 
duces similar effects on the velocity of, fermentation. The free 
phosphate functions, therefore, as a salt as well as exerting its 
specific ' zymase-activating action.. 
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Hexose pliospliate ■exerts an accelerating action O'li lernieiitatioii 
in proportion to its concentration, due to the decomposition of the 
ester itself, fermentation is accelerated also by the addition ^ of 
co-ferment in the form of boiled yeast juice; the exte'nt to wlncli 
it is affected depends on the concentration, and not on the absolute 
quantity of the co-ferment present in relation to sjpnase. 

The inhibiting influence of narcotics 'On the feriiiejitatioii oi’ 
dextrose-, by zymase is somewhat intensified by the addition o-f 
salts. ‘ * H. W. B. 

Rule of the Phosphate in Alcoholic Fermentation. 
Hans Euler and S. Heintze (Zeitsch. phymoL Ohem,^ 1918, 102, 
252 — 261). — The esterification of phosphoric acid by dried yeast 
in the presence of a protoplasmic poison, such as phenol, is related 
to the amount of water remaining in the yeast after the drying 
process. The maximum esterification is observed when dried yeasts 
containing from 10 to 15% of moisture are employed. Increasing 
the quantity of yeast used in the individual experiments appears 
to occasion a much greater increase in the amount of hexose 
phosphate produced. H. W. 'B» 

Fumaric Acid Fermentation of Sugar. G. Wehmhr (Bcr., 
1918, 51, 1663 — 1668). — Aapergillus fumaricm smoothly ferments 
relatively large quantities of sugar, yielding, in addition to a little 
citric acid, fumaric acid in the free state; the solution turns Congo- 
paper blue and dissolves calcium carbonate. Oxygen is necessary 
and, for continuous fermentation, calcium carbonate. Thus 
20 grams of sugar (20% solution) and 2*87 grams (dry weight) of 
Aspergillus ftmiarmts dissolve 15 grams of calcium carbonate and 
produce about 33 grams of calcium salts consisting chiefly of the 
sparingly soluble normal calcium fumarate, but containing also- 
varying quantities of the easily soluble hydrogen fumarate, about 
4% of calcium citrate, and the calcium salt of another, unidentified 
acid. The sugar is fermented completely, and 60 — 70% of it is con- 
verted into acids. The optimum temperature is about 22^, the 
maximum about 30^. C. S. 

Behaviour -of Organic Compounds in Plants. X. G. 
Giamician and C. Kavenna (Gauetta, 1918, 4B, i, 263—304, 
Compare A., 1918, i, 473). — The first part of this paper, dealing 
with the action of certain compounds on the germination and 
development of plants, has been already abstracted. 

The second part describes further investigations on the oxida- 
tion of organic compounds by the agency of enzymes contained in 
spinach leaves. The -results of experiments in an atmosphere ' o-f 
carbon dioxide show that the disappearance of certain substances 
in an atmosphe-re of oxygen as a result of the action of such 
enzyme is due to an oxidation process. 

^In an atmosphere of ^ carbon dioxide, saligeuin is converted into 
the, polyanhydride saliretin, this change 'being ^ -effected - more 
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promptly by apple l)ulp tlian by spinach leaves , Ethyl alcohol 
and mannitol are not sensibly oxidised. Acetaldehyde^ which 
undergoes little auto-oxidation in an atmosphere of oxygen^ is not 
affected by the presence of the enssyme. The oxidation of acetone 
to formic and acetic acids under the influence of light is catalysed 
by the presence of the enzyme. Of the three amino-acids examined^ 
giycinOj alaninej and asparagine, only the last is oxidised by the 
enzyme in an atmosphere of oxygen, no change occurring in carbon 
dioxide. Cinnamic acid is not o<xidised at the douhle linking, only 
minima] traces beiiie^ transformed into* the isomeric ij^ocinnamic 
acid; this isomerisation does not occur in carbon dioxide. Of the 
alkaloids examined, caffeine and strychnine remain unchanged, 
whereas morphine, quinine, and cinchonine are largely oxidised. 

The enzymes of spinach leaves are also able to determine certain 
other reactions. Thus, in oxygen, dextrose is completely oxidised, 
probably to carbon dioxide, whilst in carbon dioxide it yields a 
substance giving dextrose on hydrolysis with acid. Further, in 
either oxygen or carbon dioxide, tartaric acid undergoes change, 
partly into a compound yielding tartaric acid under the action of 
emulsin. 

The results of the experiments described in the third part of the 
paper show that, when inoculated into the living plant (maize), 
pyridine and nicotine are partly eliminated through the leaves, 
the transformation of further quantities by the plant being also 
indicated, but not definitely proved. T. H. P. 

The Influence of Immersion, in certain Electrolytic 
Solutions on Permeability of Plant Cells, Maud Williams 
{Ann. Bot.^ 1918, 32, 591 — 599). — Cells of London Pride (Saxi- 
fraga tmihrosa) petioles, after immersion in solutions of certain 
electrolytes, were found to be permeable to a 0*2% solution of ferric 
chloride, the entrance of the ferric chloride being indicated by 
formation of a blue colour with the tannin contained in these 
cells. The time of immersion in a given solution necessary to pro- 
duce this abnormal permeability varied with the electrolyte and 
its concentration. In the cases of aluminium and potassium 
chlorides, and potassium and barium nitrates, the results obtained 
could be expressed approximately by the equation 
logf=:ir-~A(log<7 + l), 

where T is the time of immersion in the solution of the electro- 
lyte needed to produce the abnormal permeability, G is the con- 
centration in gram-mols. per litre, K is an independent constant, 
and A a constant depending on the electrolyte used. Abnormal 
permeability with respect to* ferric chloride was not always accom-' 
panied by permeability to the rose-coloured pigment frequent in 
the sap of the cells. , W. Gr. 

The Occurrence of Melezitose in ' a Manua ' from . the 
Douglas Fir* C, S. Hudson and B. F. Shukwood Amer. 
G%em. Soc.y ' 1918, 40, 1456— 1460).— A' sample of manna from 
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tlie Douglas lir yielded about 50% oi‘ pure crystalline UKdi-zaloHis 
and therei is •evidence that it coutaiued sucrose aud soiiio rcchiciiig' 
siigaiA probably a mixture of dextrose with a smaller ol 

Isevulose. The compositiou of the sani[>le ol' dry jua.iitia, was 
approximately: inelezitose 75 — 83%, sucrose 3*97o, redmmig sugars 
il'5%. At present, the only other known iiaiinvil soirri'c of 
meiezitose in, any .quantity is the Tarkestan nn'inna (1\‘iramtljal)i:iie), 
which is, however, considerably inferior to' tlH‘i Doughis fir pi'odiKtt 
in point of yield* -^'1- 

Occurrence ol Allantoin in the Rhizome of Symphytum 
officinale and other Borraginace^. Al-fuko Vo<n. 

Fost.j 1918, 51, 181 — 184«i; from (Jheni. Zenfr,, 1918, ii, 36).y 
Large quantities of allantoin crystals, in the form of monoclinic 
prisms, are found in the rhizome of Symq)hj/turii. officiiude. The 
author has also succeeded in identifying allantoin crystals in the 
sections of the rhizome and has determined their distribution in 
the tissue. Crystallisatio-n in the sections is best eifeeted by pour- 
ing on them alcohol containing acetic acid (20%), covering with a 
cover-glass, and sealing with paraffin. The allantoin. content of 
the rhizome of S. officinale varies with the time of yearq it is at 
a maximum from aiituniii to early spring, at a minimum in the 
height of summer. The rhizomes of S, tuberosum.^ A. ctmlnPimi, 
A. cmtcasicum, and other Borraginacete appeared to be free from 
allantoin, possibly owing to unfavourable supply of anaterial. 

XL W. 

Action of Ammonium Salts on Plants. 1. ,H, G, 

SoDERBAUM (litmgl. Landthruhs-Akad. llandlin(ja)\ 1917, 56, 
537 — 561; from Fhydol, Ahstr.^ 1918, 3, 351). — This paper reports 
experiments with small grains and potatoes grown in pots, using 
ammonium salts as fertilisers; sodium nitrate wuis used in part for 
control purposes. The favourable influence of these salts on the 
total yield ranks as follows: diammonium hydrogen plios|.)hate, 
ammonium carbonate, sulphate, nitrate, sodiuin nitrate, a:nvmoTiium 
chloride. The phosphate gave a crop four times as large as an 
equivalent amount of the sulphate; the chloride proved very dis- 
advantageous, IJp to a certain limit, the addition of ammoniu.m 
'-sulphate gave a progressively increased yield, but when the limit 
||ad been, passed, there was a marked decrease. The adverse action 
an excess of the salt was not the same in the case ol' ^ each plant, 
re and potato'Cs were^ least sensitive in this respect, and wheat 

t d barley most so, whilst oats occupied an intermediate position. 

here there is neither ^oil acidity nor a deficiency of calcium, 
ammonium sulphate may be used to advantage in the field, as the 
% amount applied in practice does not reach the limit where toxicity 
^ manifests itself. 
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Metliaiie. William Malisoff and Gustav Eolopf (/. FJiyslcal 
Ohem,, 1918j 22, 529 — 575). — A summary is given of the work 
whicli has been, published, from all sources, on the physical and 
chemical properties of methane, and a number of important 
problems requiring investigation are enumerated. [See J. Soc. 
(Jliem, Tnd.^ 1919, 35a.] E. H. R. 

Organic Ciiemical Reagents . II. Amylene, tert.-Kmjl 
Alconoi. Kogee Adams, U. Kamm, and 0. Maevel (J. Amer. 
Chem, SoG,^ 1918, 40, 1950 — 1955), — Dehydration of primary 
alcohols by sulphuric acid generally proceeds less satisfactorily as 
the molecular weight of the alcohol increases. Amylene may, how- 
ever, be satisfactorily obtained from commercial amyl alcohol under 
the following conditions. Amyl alcohol (1*5 litres) and concen- 
trated sulphuric acid (100 c.c.) are heated to vigorous boiling* under 
a reflux condenser in which the w^ater is maintained at such a 
temperature (60 — 90®) as to allow a considerable amount of vapour 
to distil out of the apparatus; the top of the condenser is con- 
nected with a second, etiicieiitly cooled condenser, attached so as to 
permit downward distillation. The heating requires a maximum 
time of about eight hours. At first, water and amyl alcohol pass 
over, whilst subsequently amylene distils. The distillate is washed 
with sodium hydroxide to remove sulphur dioxide and the amylene 
isolated by fractionation. It appears to consist of jS-methyl-A''- 
butylene and jS -methyl- A^-butylene containing only a negligible 
amount of y-methyl-A"-butylene. The residue in the original flask 
contains amyl alcohol and -/soamyl ether, which are recovered by 
distillation with steam and subsequent fractionation. About 
250 c.c. of amylene, 400 c.c. of ucmnyl ether, and 500 c.c. of amyl 
alcohol are obtained from 1500 c.c. of the lattei*. 

Larger amounts of amylene are more conveniently obtained by 
the pyrogenic-catalytic method, using aluminium oxide as catalyst 
at 500—540®. A suitable electrically heated furnace is fully 
described. The general procedure is similar to that indicated by 
Ipatieff (A., 1903, i, 693). The yield of amylene is 70 — 80% of 
the theoretical, and the product is about 98 — 99% pentene. The 
catalyst retains its activity over lengthy periods. 

5^cr^-Ainyl alcohol is prepared by the gradual addition of amylene 
to a mixture of concentrated sulphuric acid and ice. The product 
is diluted with ice-water (after removal of any unchanged amylene), 
rendered alkaline with sodium hydroxide,, and distilled. 275 — 300 
Grams of a product, b. p. 100 — 103®, may be obtained from 325 
grams of amylene. H. W. 

Geometrical Isomerism.’ A. R. Lacombl^' (Chem. Weehhlad^ 
1918, 15, ,605- — 610), — -The inconsistencies which' are introduced 
'¥OXi, oxn. i. d 
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by the attempts to explain the existence of the m- and tram- 
isonierides of etliylenic compounds of the type (A,B)C' = C(A,B) hy 
the theories of Werner and Stark are pointed out. All such theories 
set out to expjlain how the existence of the do-uble bond prevents 
free rotation of the two donbly-'linked carbon atoms about the line 
joining their centres. The explanations of Werner and of Stark 
are shown to be inconsistent with the hypotheses which they put 
forward as to the nature of the atoms and the mechanism by which 
the atoms are linked together. The author points out that it is 
hopeless to attempt to base an hypothesis of the structure of the 
benzene ring, for example, on theories which are inadequate to 
explain the mechanism of the double bond. S. I. L. 

Berivatives of Trihalogeno-^er^.-butyl Alcohols* II. The 
Propionic and Butyric Esters of Tribromo-^<?r^.-butyl 
Alcohol (Brometone),. T. B. Aldrich {J, Amer. Ghem, Soc.^ 
1918, 40, 1948 — -1950. Compare Aldrich and Beckwith, A., 1917, 
i, 77). — iS-Tribromomethylpropan-jS’-ol is converted into the corre- 
sponding prapioJiutCj white crystals, m. p. 27^, by the action of 
propionyl chloride. The similarly prepared butyrate is an oil, 
b. p. 144 — 145°/ 13 — 14 mm. Both are comparatively inactive 
pharmacologically, due probably to their not being decomposed 
into soluble constituents having a typical physiological action and 
are rather slowly absorbed. H. W. 

Glyceryl Methyl Ether Dinitrate (a-Methylin Dinitrate). 
David Tbevor Jones (T., 1919, 115, 76 — 81). 

The Action of Sodium Hydroxide on Carbon Monoxide, 
Sodium Formate, and Sodium Oxalate. AIaitland C. 
Bo^swell and J. V. Dickson (A Amer, Chem, Sac., 1918, 40, 
1779 — 1786). — It has been, shown (this voL, ii, 63) that fused 
sodium oxide is very active in effecting oxidations. It is now 
demonstrated that at 410 — 430°, carbon monoxide in contact with 
fused sodium hydroxide is oxidised to carbon dioxide, an equi- 
valent amount of hydrogen being produced at the same time. 
Sodium formate when fused with sodium hydroxide at 275°, a 
temperature much below its decomposition temperature, is oxidised 
almost quantitatively to carbon dioxide in a very short time, an 
.equivalent amount of hydrogen also being formed. ' Sodium oxalate 
is similarly oxidised at 290°. In both these cases, it is the water 
present in the fusion, catalysed by the sodium hydroxide, which 
is the effective oxidising agent. It is held that the general reaction 
involving' the replacmnent of the carboxyl group by hydrogen in 
alkali fusions, for^ example, in the, formation of benzene from 
sodium benzoate, involves simultaneous oxidation and reduction 
by the oxygen and hydrogen' of water. [See also J. Soc. 'Ghem. 
Ind., 1919, February.] 

Quinonoid Cliaracter of Maleic Anhydride. Paul P3?bifpjee 
and Theodor Bottler {Ber., 1918, 51, 1819—1829. Compare 
Pratt and Perkins, A., 1918, i, 167).— Maleic anhydride is related 
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to furan in fcli© same manner as quinon© to Ibenzene; it may tbere* 
fore be regarded as a quinone of furan, and, in the present com- 
munication^ evidence is adduced to show that tke formal analogy 
is reproduced in its properties. 

A characteristic property of quinones is their ability to yield 
more or deeply coiourecl molecular compounds with aromatic hydro- 
carbonsj amines, phenols, and phenol ethers (A., 1914, i, 551; 
1917, i, 205); this property is shared by maleic anhydride, which, 
although yielding colourless solutions in benzene, toluene, or 
w-xylene, gives coloured solutions with durene, hexamethyibenzene, 
naphthalene, 2 : 4 : 5 : 2^ : 4^ : 5'-hexamethylstilbene, o-tolyl methyl 
ether, and quiiiol and dimethylaniiine. The influence of sub- 
stituents in the molecule of the solute and solvent, respectively, is 
similar in the cases of ^-benzoquinone and of maleic anhydride. 
Thus, methylation in the quinone molecule exerts a hypsochromic 
action on the colour of the quinhydrone; similarly, solutions of 
citraconic anhydride are less intensely coloured than corresponding 
solutions of maleic anhydride. Methylation in the benzenoid com- 
ponent produces a deepening of colour in the cases of p-benzo- 
quinone and of maleic anhydride. The introduction of an ortho- 
condensed benzene nucleus has a similar influence in each instance, 
as is proved by the comparison of a-naphthaquinone with p-benzo- 
quinone on the one hand and of phthaiic anhydride with maleic 
anhydride on the other. The deepening in colour caused by the 
introduction of halogen atoms into the quinone molecule is remark- 
ably characteristic; the same effect is produced in the anhydrides, 
as proved by examination of bromomaleic, dibromomaleic, and 
tetrachlorophthalic anhydrides. Attempts to isolate the additive 
compounds of maleic anhydride or its bromo- or methyl derivatives 
in the crystalline state were not successful, but similar substances 
were readily obtained from tetrachlorophthalic anhydride and 
durene (long, pale yellow needles) and hexamethylstiibene (orange- 
coloured, shining leaflets, m. p. 183 — 184^), respectively. 

The effect of alteration in the structure of the anhydride has 
also been investigated. Succinic anhydride yields colourless solu- 
tions in all the media mentioned above, whilst the solutions of 
itaconic anhydride are much less deeply coloured than those of 
citraconic anhydride. When dissolved in dimethylaniiine, itaconic 
anhydride is gradually ispmerised to citraconic anhydride. On 
passing from, the anhydride to the corresponding acid or its esters, 
the quinonoid character is largely lost and the solutions are colour- 
less or less intensely coloured, as is shown at the instances of maleic 
and dibromomaleic acids, of methyl fumarate, and of methyl tetra- 
chlorophthalate. The substance, COgH-CBrlCBr^CHO, scarcely 
possesses any quinonoid characteristics, hut these are more 
marked with ^mn'#?-dibenzoylethylene. y-Pyrone and the ketones 
of the distyryl ketone series are less nearly related to quinon© 
Hhan^is maleic anhydride; the' former yields completely colourless 
solutions, whilst those of the latter only show faint colorations. 

'It was to be ' expected ^ that imides^ of the type of malemimide 
’ '' . , d 2 : 
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would also sliow qiiinonoid characteristics; this is actually the case., 
but solutions of citraconanil and tetrachlorophthalimide are less 
deeply coloured than those of citraconio and tetrachlorophthalic 
anhydrides. 

Maleic, citraconic, phthalic, and tetrachlorophthalic anhydrides 
do not exhibit halochromic phenomena when treated with concern 
trated sulphuric acid, trichloroacetic acid, or tin tetrabrornide. 
Further investigation of this problem has led to the conclusion 
that the carbonyl groups of the substances which yield qiiin- 
hydrones and of typical halochromic compounds anusfe differ 
markedly in their chemical nature. II. W. 

Oxidation, of Organic Compounds by Silver Oxide* 
Eobbrt Behrend and Karl Dreyer i^AQinalen, 1918, 416, 
203 — 225). — It has long been known that many acids and alcohols 
are oxidised by silver oxide, but hitherto a systematic investigation 
has not been made of the relation between the constitutions of 
substances and their tendency to oxidation or of the nature and 
quantity of the products of oxidation. The present paper deals 
with these points in the case of the simpler*, hydroxylic aliphatic 
compounds. In order that a substance may be oxidised by silver 
oxide in alkali hydroxide or ammoniacal solution, it must contain 
a ICH*0Ii (or CO or 0[0H]2) group combined with two ‘CHg'OH, 
two ICH'OH, or two ‘CO^H groups, or with any two of these three 
groups. Tartronic, tartaric, dihydroxy tartaric, glyceric, mucic, 
saccharic, and gluconic acids, dextrose, glycerol, and mannitol are 
thus oxidised. For oxidation in neutral or acid solution, it suffices 
that the .CH-OH group shall be combined with a carboxyl group 
and also with H, CHg, or CH3. Glycollic, lactic, malic (and also 
formic) acids are thus oxidised. Propylene glycol, ethyl alcohol, 
isopropyl alcohol, and oxalic acid suffer little or no oxidation. In 
alkali hydroxide solution, substances of the group first mentioned 
are oxidised rapidly and completely; the rate of oxidation is 
accelerated, but the relative quantities of the products of oxida- 
tion are unaffected by an increased concentration of the alkali 
hydroxide. In ammoniacal solution, silver oxide oxidises the alkali 
salts of the acids completely in fifty minutes at 90^. Th© acids 
are more easily oxidised in the form of alkali salts than in the 
form of ammonium salts.. An excess of ammonia or of ammonium 
salt retards the oxidation. 

The products of oxidation in alkaline solution contain at most 
two atoms of ■ carbon, . and are never obtained in simple molecular 
proportions. All the substances with the exception of glycerol 
yield carbon dioxide as one of the products of oxidation in acid or 
in alkaline solution. Formic acid is a product of oxidation in 
alkaline solution, and then only if the oxidisabl© substance con- 
tains a group united with a ICH-OH or -CH^’OH group 

as^well as with a ICH-OH, •CH2*OH, or *00211 group. Formic 
acid may be an intermediate product of , oxidation in 'acid solution,, 
but in' such circumstances 'it undergoes further' oxidation. Oxalic 
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acid is almost always the chief product of O'Xidatioii in alkaline 
solution ; in neutral or acid solution, it is formed in much smaller 
quantity. In neutral solution, malic acid yields malonic acid, 
and lactic acid and propylene glycol yield acetic acid. C. S. 

Tartronic Acid. Bobert Behrend and August PRtissE 
[An-nalen, 1918, 416, 233 — 239). — Tartronic acid has been pre- 
pared by eleven investigators, who record eight different m. p.^’s 
between 145° and 185°. The correct value appears to be 156 — 158° 
(decoinp.). C. S. 

Preparation of Gnlonolactone. F. B. La Forge (J. Biol 
1918, 36, 347 — 349). — To a solution of 150 grams of xylose 
in 300 c.c. of water, 30 grams of hydimcyanic acid are added, and 
then a few drops of ammonium hydroxide. The reaction com- 
mences at once, and is completed in about six hours at 35°. 
Slightly more than one equivalent (55 grams) of sulphuric acid 
diluted with a small amount of 'water is 'added to the solution, 
which is then concentrated at once to a viscous syrup. Hydrolysis 
of the nitrile takes place, and on cooling and keeping, the lactone 
crystallises out. The yield after recrystallisation from 60% alcohol 
amounts to 55 to 60% of the weight of x^dose used. H. W. B. 

Crystallography and Optical Properties of Three 
Aldopentoses. Edgar T. Wherry {J. Amej\ Cliem. Soc.^ 1918, 
40, 1852 — 1858). — The optical properties of the crystals of the 
three sugars a-d?-lyxose, a-r^-xylose, and i8-^7-arabinose enable them 
to be readily distinguished, and a determinative table is given for 
this purpose. For the determination of the refractive indices by the 
immersion method, suitable mixtures of turpentine oil (n 1-47), 
clove oil (n 1*53), and a-bromonaphthalene (n 1*66) are used. 

a-i-i-Lyxose forms monodinic, probably sphenoidal, crystals, 
a : : c — 1-608 : 1 : 1*828 ; 0 = 62°10' ; mean refractive index, n 1*541 ; 

1*545; molecular refraction, M 30*60. 

a-r7-Xylose, rod-shaped, monoclinic, probably sphenoidal, crystals, 
rt:?;:c=:l*655:l: 1-776; i8==r62°55^; t?. 1*525; iff 30*67. 

i8-r/-Arabinose, rhombic, probably sphenoidal, needles, a:h:c-^ 
1*497:1:0*738; 1*568; 1*605; 3£ 30*61. 

Lyxose and xylose are obviously very closely related crystallo- 
graphically, and jB-arabinose, although crystallising in a different 
system from, the others, shows closely similar inter-facial angles, 
and the three sugars form an essentially isomorphous group. The 
molecular ref ractivities are ’ all slightly lower than that ' calculated 
from the atomic refractivities, 31*2. The divergence is prohahly 
due to some peculiarity of molecular configuration. E. H. B. 

Tetramethylammoniiim Azide , ,Frank’ V. Fbieduander 
(J. A9ner. Uhem., Soc„ 1918, 40, im~lH7),—TetrameihpB 
ammomum. azide, ISrMe 4 ]Sr«j, is prepared by the gradual addi- 
tion of a solution of tetramethylammonium iodide to an aqueous 
suspension of a* slight 'excess of silver asside. ' The crystals 
belong to the tetragonal system (a : c = l : 0*7245). It is 'a fairly 
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stable substance wbicli does not explode when struck with a 
hammers when ground in a mortar, or when dropped on a hot 
plate; the dry salt begins to decompose at about Attempts 

to transform it into* the isomeric tetramethyltetrazonej, 
NMe^-NrN-NMe., 

have been unsuccessful up to the present. H; W, 

Glycosine, Robert Reheend and Hermann Kolln {Anncden^ 
1918, 416, 230 — 233). — In addition to glyoxaline, very small 
quantities of glycosine are obtained by the action of ammonia 
on glyoxal. The yield of glycosine is considerably increased by 
the following procedure. In a tall cylinder are placed 20 c.c. of 
nitric acid, 1) 1‘4, containing ten to fifteen drops of fuming nitric 
acid, 25 c.c. of water, and 25 c.c. of paraldehyde, the three liquids 
being introduced with as little intermixture as possible. The 
cylinder is immersed in water, the level of which is higher than 
that of the liquids in the cylinder. When the liquids have inter- 
mised after some days and the evolution of gas has ceased, the 
mixture is repeatedly evaporated with water to remove volatile 
acids as completely as possible, and the residual syrup is diluted 
to 50 c.c. with water, producing an approximately 20% solution of 
glyoxal. One-half of this solution is evaporated until the tempera- 
ture is 120®, 25 — 30 grams of ammonium acetate which has been 
heated at this temperature are gradually added, the resulting 
brownish -black liquid is dried at 100 — 110® and treate d with 
water. The black residue of crude glycosine is dried in air and 
then at 70®, dissolved in warm 35% hvdrochloric acid (which is 
added drop by drop), the solution is diluted with water, boiled 
with animal charcoal (free from iron), filtered after keeping for 
twenty-four hours in the warm, the brown filtrate is boiled again 
with animal charcoal, and the colourless filtrate is neutralised by 
ammonia, whereby glycosine is obtained in 42*5% yield. 

A modification of Pinner^s method of preparing tricHorolaotic 
acid from chloral is described, C. S. 

^-AmiHoethyl Alcohol and -its Derivatives. Sig'munp 
Fbankel and Martha Cornelius (Rer., 1918, 51, 1654— 1662).— 
The following derivatives have been prepared to facilitate the identifi-' 
cation of the amino-alcohol. ^-Bemcn/lamino ethyl alcohol^ 

NHBz-CHo-CH2-OH, 

prepared by boiling an alcoholic solution of the dibenssoyl deriv- 
ative with the quantity of solid potassium hydroxide calculated' ix) 
eliminate one benzoyl group, forms colourless leaflets, m. p, 

' 66—67®. ' 0-Acetylaminoethyi acetate, NHAcCH^’CHg’OAc, b. p. 
103®/ 0*049 mm., is obtained by boiling 0-aminoethyl alcohol with 
.acetic anhydride. B-'Acetylaminoethyl alcohol, prepared from the 
„ amino-alcohol and acetyl ■ chloride 'at 0®. forms colourless needles,, 
''m,;; p. ,63— -6,5®. B-I^aphthalenemlphom/laminoethyl alcohol, 

asbestos-like crystals,' 'm. p. 86 — 87®, 

' is. /obtained by adding , A-sodium hydroxide 'to ah' ethereal solution 
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of /3-iiaplifclialeiiesulplionyl chloride (2 mols.) and ^-aminoethyl 
alcohol (1 mol.)j and subsequently acidifying the- aqueous solution. 
^~m~Nitrohenzoylaminoethyl m-nitrohenzoate^ 

N02-CeH4*C0«NH‘CH2-GH2’0«C0«Q,H4-N0a, 
colourless needles, m. p. 152 — 153^, obtained by heating jS-amino- 
ethyl alcohol (1 mol.) and 7?^-nitro•benzoyl chloride on the water- 
bath, is reduced by the calculated quantity of tin and hydrochloric 
acid to ^-WL-ammohenzoylaminoetliyl voraminohenzoate hydro- 
chloride, CioHi 703 N 3 , 2 HC 1 , crystals, m. p. 232°. itroh emoyl- 

cmiinoethyl ^-nitrohenzoate, yellow needles, iii. p. 188 — 189°, and 
^-])-amiinohen 3 Qylammoethyl ^-anvinohenzoate^ crystals, m. p. 206°, 
are obtained by similar methods. ^-Phenylcarhamidoethyl ^yhenyl- 
carlamate, NHPlnCO-NH-CH.YCHa-O-CO-NHPh, colourless 
crystals, in. p. 190 — 191°, is obtained by adding phenylcarbimid© 
drop by drop to cold jS-aininoethyl alcohol, and then heating the 
mixture in a sealed tube at 100°. ^-Aminoethyl hydrogen 
sulphate, NHo-CHo-CHg-O-SOgH, colourless crystals, p. 230°, is 
obtained from the amino-alcohol and fuming sulphuric acid in a 
freezing mixture. 

0- Glycyla minoethyl glycine, 

NH2-CHo-Cd-NH-CH2-CH2-0-C0-CH2*NH2, 
obtained by adding chloroacetyl chloride (2 mols.) to a chloroform 
solution of j8-aminoethyl alcohol (1 mol.) at 0° in the presence of 
lead carbonate, warming the mixture for a moment on the water- 
bath, and, after the cessation of the reaction and evaporation of 
the chloroform, treating the residual yellow syrup with concen- 
trated aqueous ammonia, is a yellow syrup which is converted 
by the Schotten-Banmann method into ^-hippurylaminoethyl 
hippurate, NHBz-CHo-CO-ISrH-CHo-CHg-O-CO-CHo-NHBz, colour- 
less leaflets, m. p. 144°. 

^'N"IT*niFT *011 •O’s. 

Dicarhammoethyl carhoratc, crystals, 

m. p. 88 — 90°, is obtained by the prolonged action of caihonyl 
chloride on jS-ainiiioethyl alcohol in chloroform solution in the 
presence of lead carbonate. 

^-Aminoetliyl alcohol in very dilute solution responds to the 
iodoform test. By treating an aqueous solution of the amino- 
alcohol with sodium nitrite and Ehrlich^s reagent (2% alcoholic 
//-dimethylaminohenzaldehyde and dilute hydrochloric acid), an 
intense canary-yellow coloration is produced which is not destroyed 
by warming or by the addition of aqueous ammonia or potassium 
hydroxide. 

0-Benzoylaininoethyl alcohol, 0-m-aminobenzoylaminoethyl 
w^-aminohenzoate hydrochloride, and ^-p-aminohenzoylamiiioethyl 
^3*-aminobenzoate are not anaesthetics. C. 8. 

/S-Hydroxytrimethylmediglycme, Huoo' Keausb (Sef\, 
1918,^51, 1656—1571. Compare A., 1918, i, 156, 337).— ^-Hydr- 
oxytrimethylenediglycine has BJ® '1*348 by the swijDxming method. 
Its solution in, formalin or water produces ' on a pin© ' shaving a 
greenish-yellow, but not very 'intense, coloration; the reaction may 
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be used as a sensitive method of detecting glycine. Tlio colora- 
tion is destroyed by alkali hydroxide or carbonate and by ammonia. 
Esters of jB-liydroxytrinaethylenediglyciiie are O'btaiiied by the 
action of aqueous sodium hydroxide on a solution of the glycine 
ester hydrochloride in formalin. The m.eAijl ester, 
0H-CH(CHo-NH-CHa-C02Me)2, 

a viscous, colourless liquid still containing 10 % of form aldehyde, 
1*18, is obtained in only 19% yield, but the ethyl ester is more 
readily obtained. When pure, it has b. p. 140 — -150*^/16 iiim. 
(partial deconip.), B^» 1*150, and a molecular weight in beimene or 
naphthalene corresponding with its formula. It is coinparatively 
stable towards sodium hydroxide, but is decomposed quantitatively 
by cold dilute hydrochloric acid, yielding methyl alcohol, form- 
aldehyde, and ethyl glycine hydrochloride. 

When the ethyl ester (84% purity) is heated at 16 — 18 mm., the 
distillate, apart from formaldehyde and unchanged ester, consists 
of a pale yellow oil, b. p. 200^/16 mm., which appears to be ethyl 
methyleneglycine, CH 2 *N' 0 H 2 * 002 Et, or ethyl ethylenedhtglycim^ 
C 2 H 4 (NH'CH 2 ‘C 02 Et) 2 , more prob'^ably .the former. 

In the expectation of preparing the amide, ethyl /B-hydroxytri- 
methyleiiediglycine was heated with alcoholic ammonia at 68 — 70^ 
for twenty-four hours, but the chief product was a mdntmicc, 
C 4 iH 9 i 04 ]Sr 3 , which may have the formula 

NH:G(0H2-NH-CK/C0.2Et)2. 

The silver salt, C^H^-O^NAg, previously described 
can also be prepared by dissolving glycine in 30% formaldehyde 
solution in the cold, neutralising this solution immediately with 
4*¥-potas8ium hydroxide (phenolphthalein as indicator), and add- 
ing 20% silver nitrate solution. It is decomposed in aqiieoms 
suspension by hydrogen sulphide, yielding formaldehyde and 
glycine. The acid corresponding with tjie silver salt is therefore 
pr ob ably F -hydroxymethylglycine, OH • OIB* Nil* CK,; GO.d I . 

C. S. 

Comparisons and 'Similarities : Water and Ammonia. 
G. CiAMiciAN {Atti B. Accad, Lince% 1918, [v], 27, ii, 141—446). 
— Attention is directed to the chemical analogy between OH 2 and 
HII 3 , between -OH and -NH^, and between 10 and ‘.Nil (coinparo 
Angeli, A., 1910, ii, 844, 948; 1915, i, 847). Such analogy is 
clearly shown in the relation between CIO and the reacly 

oxidation of cyanides to cyanates corresponding with that of carbon 
monoxide to carbon dioxide, and the reduction by zinc of cyanic 
acid with that of carbon dioxide. These relations are further 
rendered evident by the following series of equations : CO.>-f Hc,0- 

po(OH>,;' C 03 +nh,=: 0 H‘C 0 -nh.; o:c:nh+nk,==co(nh 4 , ; 
C(:NH).> HoO = CO(NHo%, ; + BOH == OB-C(:NH)-lSrH: ; 

C(!HH) 2 'f NH^^lSfHIC^HH^')^- The polymerisation of nyaiiamide 
to dicyanodiamide corresponds with the synthesis of guanidine and 
its /derivatives, ' the two tautomeric forms of cyanainide being 
regarded as reacting: C(:NH) 2 +CN-NH 2 .===NH 2 -C(:NH)*NH*CN. 
uther .similar analogies are recorded. " /' /T. H. P. 
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Formation ol Carbamide from Ammonium Carbonate 
and Related Substances, Fr. Fighter, Bejnrich Steiger, 
and Theophil Stanisch {Verh, Schwerz. Nat. Ges., 1916, 28, ii, 
66—103; from Ghem. Zeivtr.^ 1918 , ii, 444—446). — In a previous 
communication (Ficbter, Stutz, and Grieshaber, A., 1913, i, 713), 
the formation of carbamide by the electrolysis of ammonium 
carbamate was attributed to the intermediate production of 
foniiainide by the action ol hydroxylamine on ammonium 
carbamate; this view can no longer be maintained, since direct 
experiment shoWwS that ammonium carbamate is not reduced by 
hydroxylamine. On the other band, carbon dioxide reacts with 
hydroxylamine in the same manner as with ammonia, giving, 
according to‘ conditions, hydroxylamine carbonate or the dihydr- 
oxylamin© salt of hydroxycarbamic acid, 0H'NH*C02H,2]!7H2‘0H. 
The experiments on the electrolysis of ammonium carbamate solu- 
tion (?oc. dt^ have- therefore been repeated, the same solution 
being used as in previous experiments, but every care being taken 
to keep the anode and cathode solutions separate by enclosing the 
electrodes in porous pots immersed in a trough, all vessels contain- 
ing the same solution. The results show that carbamide is pro- 
duced exclusively at the anode, but no trace of a corresponding 
reduction product, such as formic acid or formamide, could be 
detected at the cathode. Under the experimental conditions, 
Liebig^s method of detecting carbamide is unsuitable, but Fosse^s 
method (A., 1914, ii, 756) gives trustworthy results, is not affected 
by the presence of ammonium salts; and allows the isolation of 
carbamide by the action of alcoholic hydrogen chloride on the 
dixanthylcarbaraide. 

Attempts have also been made to effect the oxidation of 
ammonium carbamate to carbamide by purely chemical means; 
hydrogen peroxide or calcium permanganate gives small but dis- 
tinctly recognisable quantities of carbamide. Oxidation m.ay also 
be effected by ozone, either by leading ozonised oxygen into 
ammonium carbamate solution or over powdered ammonium 
carbonate, or by mixing ozonised oxygen, ammonia, and carbon 
dioxide- The yield depends on the concentration of ammonia and 
the temperature. The chemical and electrochemical oxidations 
have the transformation of ammonia into ammonium nitrate as a 
common feature; also, the local increase in temperature caused by 
the reaction is suffici«ait to cause a purely thermal transformation 
of ammonium carbamate into carbamide. 

The general explanation of the equilibrium between ammonium 
carbamate and carbamide is that the former passes into the latter 
by loss of a molecule of water. This, however, is opposed to the 
law of mass action; the change is more probably represented ' by 
the scheme: = (^4)2003 CD 

2H9O. Birect experiment shows that the rat© of, formation of 
carbamide is increased by water in the early stages of the reaction, 
as is' required by, the above hypothesis- The, authors are therefore 
led to the conclusion that normal ammonium^ carbonate, is , the 
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actual source of carbaauide; siiice_, liowevei*;, tlie presence of waier 
lias an effect disadvantageous to tlie carbamide in tlie final equi!’’ 
ibrium, (NH4)oC03 CO(NHo)2-i-2HoO, it is advisable to operate 
with substances containing tlie components of aminoiiium carbonate, 
but liaving less water, such as ammonium carbamate. At tlie 
temperature of the reaction, tlie small quantity of hygroscopic^ 
moisture is sufFicieiit to start the conversion of the carbamate into 
carbonate, and as soon as the latter commences to be transformed 
into carbamide, water is liberated in amount sufficient i.o complete 
the hydration of the carbamate. In the anhydrous condition, 
ammonium carbamate is more stable than the carbonate; in the 
presence of water, however, it becomes unstable, and, above a 
certain temperature, is incapable of existence. In the region above 
135^, there is only the equilibrium between ammonium carbonate 
and carbamide, in which the latter is favoured by further rise of 
temperature; below 135*^, on the other hand, the complex equil- 
ibrium of the first scheme exists. The maximum yield obtained at 
135^ thus finds a simple explanation. The equilibrium, 
(IsFH 4)2C03 C0(NH2)2 + SHoO, has been investigated at 125^, 

100*^, 78^, and 37*38®, and the combined effects of temperature and 
dilution are explicable from the point of view of the complex 
equilibrium scheme. Lowering of temperature renders the 
carbamate and the carbamide more stable; increase in the quantity 
of water acts in the opposite direction in each case. According to 
the preponderance of one or the other factors, the following effects 
may be observed at temperatures below 135® with a constant mole- 
cular ratio of carbamate to water: (1) the second portion of the 
scheme may be so far favoured that the yield of earbamid© is in- 
creased, since the amount of water suffices to convert a larger pro- 
portion of carbamate into carbonate in spite of the actual increased 
stability of the former ; (2) the yield may remain constant, since 
the increase in stability of the carbamate balances the increased 
tendency to formation of carbamide; (3) the increased stability of 
the carbamate is not counterbalanced by the amount of water, and 
the yield of carbamide sinks. All three possibilities have bean 
experimentally realised. Free ammonia favours the carbamide in 
the equilibrium, (ISrH4)2C08 ~ CO(NH2)2+ 2H2O, in the absence 
of water, but is without influence in presence of ihie latter. 

H. W. 

% 

Acetylmethylcarbamide, ' Robert Beheexo and Haxs 
Odekwald 1918, 416, 228 — 229)'. — Fifty-nine grams of 
acetamide (1 mol.) are dissolved in 88 grams of bromine (0*55 moL), 
a 2()% solution of potassium hydroxide (56 grains; 1 mol) is added, 
the solution is ' heated on the water-bath until it becomes yellow 
and is no longer ajkaline, and is 'then cooled, when acetylmethyl- 
’ carbamide crystallises. , Further , quantities can' be obtained , from 
the mother liq^uor, the total yield being '75%mf the theoretical. 
With even' a slight excess of alkali, the yield falls, to zero," "'C.' S. 
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Substitution in Aromatic Compounds. H. J. Prins [Clmn. 
Weekblad^ 1918, 15, 571 — 580 ). — It has been shown in an earlier 
paper {ibid.^ 98) that substitution, in aromatic compounds begins 
by addition to a carbon atom of the ring, followed by reaction with 
the hydrogen atom attached to that carbon atom; the reactivity 
of the hydrogen atom depends, therefore, in the first place, on the 
degree of unsaturation of the atom to which it is attached, as is 
true also in the case of alcohols and amines. Since unsaturatioii is 
distributed over the whole nucleus, addition can obviously occur at 
more than one carbon atom. The analogy with alcohols and amines 
is shown, not only in the carbon atoms of the nucleus, but in 
oxygen or nitrogen atoms in side-chains attached to the nucleus, 
and substitution can be brought about in all these cases by the 
same catalysts. 

Substitution may be not only direct, but indirect also, as in the 
case of chloroacetanilide ; the reaction here is uniinolecular, and 
may be ascribed to a disturbance of the equilibrium between the 
energy of the atoms (atom-energy) and the energy of combination 
between the atoms (link-energy). Substitution occurs, then, in the 
first place at the least saturated carbon atom, but this may not 
yield the most stable system, and the substituting group may finally 
take up a different position. 

The entry of any substituent X into the benzene ring must 
cause a change in the relation between atom-energy and link- 
energy, both in the substituent and in the nucleus. Two cases may 
arise. In the first, in which the link-energy between X and Ci, 
the carbon atom to which X becomes attached, is greater than that 
between C| and the hydrogen atom displaced; the atom-energy of 
Cl is therefore reduced, and to restore this as far as possible, the 
link-energy between C| and its neighbours, C? and Cg, is reduced, 
with the consequence that the link-energy between C2 and C4 and 
between C3 and C,- is increased (C4 and C5 being the neighbours 
of Cq and C3 remote from, Cj), and that between C4 and Q and 
C5 and C'c is diminished ; therefore, , b^^ the diminution of its 

link-energy, receives an increase of atom-energy, and is therefore 
rendered more reactive. The effect of introducing X, therefore, is 
to make' tlie para-carbon atom more reactive. In the .second' case, 
in which the link-energy between C| and the substituent is less 
than between C-| and hydrogen, the redistribution of energy causes 
an increase in the atom'''^ energy of C4 and C5, that is, of the carbon 
atoms in the meta-position. 

The fact that a substituent which directs a second substituting 
group to the meta-position also causes a reduction in the velocity 
of substitution i,s taken to indicate that the atom-energy of the 
atoms of the substituted nucleus is less than that of the atoms of 
the imsubstituted benzene ring itself, and hence it follows that the 
introduction into the' ring, of a group which directs to ' the; meta- 
position causes the transformation of atom-energy into, link-energy 
throughout the ring as a whole. 

" d* 2 , ; " 
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It h sliowii tliat substit.utioii in tlie benzene ring be ex- 

plained by tbe assumption of a conjugated system, as attempted 
by Boesekeii (A., 1912, i, 430) and by Hollemaii (Gheni. Weehblad^' 
1913, 10, 615, 618), without postulating many other conditions. 

S. I. L, 

Pyrogenic Acetylene'^Condensations. ¥. Richard Meyek 
and Wilhelm Meyer (Ber., 1918, 51 , 1571 — 1587. Compare A., 
1917, i, 313). — In addition to the substances previously identified 
ill the product of tlie pyrogenic condensation of acetylene, o-xyleiie 
(ideiitiiied as o-phthalic acid) and iiidene have been detected and 
the presence of mesityl ene and i[/-ciimene coiifinned. Duren© and 
7sodurene could not b© detected. The inethylthioplien obtained by 
the condensation of acetylene, methane, and hydrogen siilplrido 
(loc. cit.) is proved to be a-thiotolen, and thionaplitheii lias been 
found in the product of the condensation of acetylene and hydrogen 
sulphide. A complete list is given of all the products obtained 
by pyrogenic acetylene condensations. 

Hydrindene brominated in the cold in the presence of a little 

iodine yields 4:5:6: 7 -tetrahromohydrinden c, 

needles, m. p. 200® (which is converted into tetrabromophthalic 
acid by oxidation), but, brominated in boiling chloroform, yields 
l:2i^4Hhro7n€hydrm<Iene^ feathery crystals, m. p. 134®,. which 
yields phthalic acid by oxidation, and is also obtained by the 
further bromination of iiiden© dibromide. " 

About 0*5 c.c. of aniline was obtained when the vapour of 
3 litres of benzene mixed with ammonia was passed during twenty- 
four houx's through a tube heated at 550® initially ami at 700® 
finally; aniline could not he detected if the ternperaiure was 
maintained at 550® throughout. [See also Boa. Gh-erti. I'Wc7., 
1919, 35a.] C. S. 

The Optically "fActiv© vzaoMethylhydrmdamixics • 4 osisrii 
Walter Harris (T., 1919, 115 , Gl— 67). 

Th© Fusion of Sodium Hydroxide with Several Phenols 
and ' Siilphonic Acids.- Maitland C. Boswell ttnd dl 'V. 
Digksoh (J, Amer. Chem. Soc,, 1918, 40, 1786— 1793).— A 
number of experiments were carried out in, which sodium benzene- 
sulphonate was fused with sodium hydroxide at temperatures of 
300 — ^350® ^ in a closed vessel in pi^esence or absence of air, the 
gaseous contents of the tub© being analysed before and after the 
experiments. It was found that, when the fusion was carried out 
in presence of air, a considerable quantity of hydrogen was formed 
and, a, much smaller quantity of methane or other gaseous hydro- 
carbon. , At the same time, some of the oxygen originally present 
disappeared, the volume ratio of hydrogen, formed to oxygen." used 
up ^ being ' approximately ,1:2., ' When’ air 'is excluded from the 
fusion, however, no hydrogen. or methane appears..,' It was found, 
working ' on comparatively large quantities of material, that by 
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caiTjing out tlie fusion in an atinospiiere of nitrogen instead of 
air, the yield of phenol could b© increased from 90% to 98% of the 
theoretical. 

In the presence of free oxygen, secondary reactions evidently 
occur involving the absorption of oxygen, followed by an oxida- 
tion involving the elements of water. To determine whether any 
of the dihydroxy- or trihydroxy-benzenes are formed as secondary 
products, the fusion of all six of these with sodium hydroxide in 
presence or absence of air was studied. In the case of five of 
them, hydrogen was formed in presence, not in absence of air. In 
the case of liydroxyquinol, much hydrogen is evolved even in 
absence of air, and also considerable quantities of methane. It is 
not considered that any of these can be the direct cause of 
hydrogen formation in the benzene sulphonate fusion. 

Sodium hydroxide does not bring about catalytic oxidation of 
the dihydroxybenzenes, of pyrogallol, of jS-naphthalenesulphonic 
acid, or phenylglycine-o-carboxylic acid. With sodium anthra- 
quinone-j8-sulphoiiate, however, oxidation occurs in absence of 
oxygen, with formation of free hydrogen. E. H. E. 

The Miscibility of Phenol and Alkaline Solntions. Rexs 
Dubuisay, Te,ipieu, and Toquet ( Govift, rend., 1918, 167, 
1036 — 1038). — The coefficient of reciprocal miscibility of phenol 
and water steadily increases with the addition of alkali hydroxides 
to the water. Curves are given for sodium hydroxide at concen- 
trations varying from W/20 to iY/S. The action of the alkaline 
earth hydroxides is similar, hut less marked. On the other hand, 
acids and salts of the strong acids cause a diminution in the 
coefficient, and the same holds good for the alkali carbonates. 

W. G. 

Aromatic Derivatives of Orthosnlphiirons Acid. M. M. 
Eiohtee (Annalen, 1918, 416, 291 — 304. Compare A., 1917, 
i, 24). — The attempt to prepare aryl sulphates in the same way as 
aryl sulphites (loc. cit,) by means of sulphuryl chloride and 
pyridine failed, chlorinated liquid products being obtained. 
Phenyl sulphate is obtained indirectly' by dissolving phenyl sulphite 
in concentrated sulphuric acid with cooling and pouring the solu- 
tion into water. The amorphous precipitate obtained separates 
from formic acid solution in plates with blunted angles, m. p. 
288^ (decomp. ; rapidly heated) or 280—282^ (decomp. ; slowly 
heated). The substance is regarded as a double salt of diphenyl 
sulphate ''(1 mol.) and diphenyl sulphite (2 mols.) having the 
formula SO.-JO*S(OPh) 3 lo, that is, it is a sulphate of triphenpl- 
orthosulpliurmis acid. It is easily soluble in formic, sulphuric, 
and phosphodc acids, in methyl sulphate and in alkali hvdroxides 
and carbonates, ammonia and 'alkali sulphides, dissolves slightly in 
warm methyl or ethyl alcohol and in boiling water,, and is insoluble 
in all other common solvents. ' It is converted by alcoholic hydro- 
chloric acid at 70® into the chloride of' tnphcnvhrthomdfhurous 
acid. S(OPh) 3 CI!, long, prismatic needles, m. p. 2156® '(decomp,), and. 
in dilute , potassium hydroxide solution 'by a : solution of pyridine 
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liydrocliloride containing an excess of pyridine into* tri'ph&nylortlio- 
sulphurous acid, OH'S(OPli) 3 , an amorplioiis powder, m. p. 233^. 
Tile last substance is amplioteric. Its acidic character is weaker 
than that of carbonic acid, whilst its basic properties are such that 
a hot 50% alcoholic solution has an alkaline reaction towards 
iitiniis. The three phenyl groups are not eliminated by hydro- 
lysing agents. By treating an alcoholic suspension of the acid 
with the requisite acid, the hroinidc, S(OPli) 3 Br, needles, in. p. 
241 — 242° (decomp.), iodide, short needles, m. p. 194 — 195° 
(reddening), nitrate, hair-like needles, m. p. 160 — 161° (decomp.), 
acetate, waxy mass, and picrate, yellow mass, are obtained. Btihyl 
trirphenylorthosiilphite, OEt-S(OPh) 3 , amorphous powder, m.^ p. 
244° (decomp.), is obtained from the chloride and alcoholic sodium 
eth oxide. 

The sulphate, S02[0*S(0*C’GH4Me)3].2, crystals, in. p. 296° 
(decomp.), prepared from di-o-tolyl sulphite, and the correspond- 
ing sulphate, m, p. 315° (decomp.), prepared from di-m-tolyl 
sulphite, are obtained in the same way as the phenyl analogue; 
the latter yields trhm-tohjlorthosidphuro%bs acid, amorphous 
powder, m, p. 267° (decomp.), hy treatment with pyridine hydro- 
chloiide as above. 

The colourless, amorphous sulphate, m. p. 232° (decomp.), 
obtained by pouring a solution of dithymyl sulphite in concen- 
trated sulphuric acid into watei*, is regarded as a mixed anhydride 
of sulphuric, dithymylorthosulphurous, and trithymylortho-' 
sulphurous acids, (C^oHj3-0)3S*0*S02*0*S(0*C|(jH;j3)2*OH. It is 
soluble ill alcohol, but by treating its solution in aqueous-alcoholic 
potassium hydroxide with alcoholic sulphuric acid, a sulphate, 
S 02 [ 0 'S( 0 *CjoHi 3 )p,]; 3 , amorphous powder, m. p. 280 — 281° 
(decomp.), is precipitated, which is insoluble in alcohol. The in- 
soluble sulphate yields tnthymylorthostdphibrous acid, amorphous 
powder,' m. p. 274 — 275° (decomp.), by the pyridine hydrochloride 
method, whilst the soluble sulphate, by treatTnent with alcohol and 
the requisite acid, yields the chloride, SCl(0*C'jGHT;i)a, amorphous 
powder darkening at 295 — 300° 'without melting, hromide, small 
crystals, decomp. 330 — 340°, iodide, crystals, and nitrate, small, 
rectangular plates blackening at 285 — 290° without melting. 

, C. S. 

'TMophenol in Synthetic Phenol. G. Cappklm (Gasj^eUa, 
1918, '48, ii, 107- — 113). — ^Th© ' repulsive odour exhibited by some 
s^amples of synthetic phenol is sometimes attributed to the presence 
of thiophen in the benzene used'' in the manufacture. The author 
shows that such, odour is due to a small proportion of thiopheiiol, 
formed ^ from ^particles of sodium benzenesulphonate which, during 
the fusion with alkali, escape contact with the latter and undergo 
deoxidation at the surface of the'' iron ill the manner observed by 
Stenhous©'(i4ma^ef&.1866, 140, 284; 1869. 149'. 42). The phenol 
may be freed from this impurity by fusing it, adding a little alcohol 
to keep it liquid, and then adding,', per kilo, of phenol, ^ about 60 ^c.c. 
(more, 'if continued, formation' of piwpitate shows it to be'neccs- 
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sary) of 10% alcolioiic mercuric cMoride solution. The excess of 
mercuric chloride is eliminated by leaving the clear liquid for a 
couple of days in contact with copper turnings or foil ; the mercuiy 
deposited on ' the latter may be recovered by distillation. Frac- 
tional distillation of the decanted solution gives: (1) below 179^^ 
water and alcohol, and (2) at 179 — 183°, pure phenol with its 
characteristic odour. T.'H. P. 

Organic Salts of Bivalent Cliromiuin. G. fciCAGLiAEiNx 
(Atti B, Accad. Lmcd, 1918, [v], 27, ii, 87-— 89; Gazzetta, 1918, 
48, ii, 148 — 150). — The greyish-green salt obtained by Calcagni 
(A., 1913, i, 1154) either from chrome alum and sodium salicylate 
or from chromic hydroxide and salicylic acid, and regarded by him 
as a chromoiis compound, is probably a salt of tervalent chromium 
in which also the phenolic hydroxyl groups take part in the salt- 
foimation. All other chromous salts of organic acids, including 
those now described by the author, are red. 

Chromous salicylate, CgH 4 <C^ ^^Cr,3HgO, prepared by re- 


ducing chrome alum solution with zinc and hydrochloric acid and 
adding sodium salicylate solution free from air, forms small, red 
crystals, but rapidly oxidises and becomes greenish-grey in the air. 

Chromous propionate^ 2(C3nr,Oo')oCr,Hv?0, was also prepared and 
analysed, and the butyrate and valerate prepared. T. H. P. 

Nitro-2 : 4-pheiiyleneditliioglycolIio Acid and Some of 
its Colouring Derivatives. C, Finzi and N. Bottiglibki 
{Gazzetta, 1^1^, 48, ii, 113 — 122). — The authors have prepared 
the nitro-derivative of /n-phenylenedithioglycollic [m-phenylene- 
dithiolacetic] acid, and as this yields on reduction, not an amino- 
acid, but a ketothiazine derivative, the conclusion is drawn that 
the nitro-group enters the benzene nucleus in the ortho-position to 
one of the substituents. The sulphone corresponding with the 
nitro-compound undergoes ring-closure oxi reduction still more 
easily, the resultant compound being quite analogous to Clausz^s 
sulphazone (A., 1912, i, 389), and being hence termed sulphazon- 
siilphonacetic acid. This acid has been coupled with various diazo- 
compounds, the derivatives thus obtained 
being of different colours and serving as sub- 
stantive dyestuffs for silk. 

i-Witro-m-pJienylenedithiolacetic add (an- 
nexed formula), obtained from m-phenylene- 
clithiolacetic acid and nitric acid, forms 
slender, yellow needles, m, p. 174°. 

2’-Keio-%iZ-dihydrothiazine~^~thiolacetic add (annexed formula), 
obtained by reducing the previous com- 
pound, forms tufts of silky, whit© 
needles, m. p. 210°; its ''sodmm salt 
( + 3TT^O) was prepared and analysed. 

4-if«7.ro- m * dhemndcMeMsulfihormcetic 
add, NO 2 *C<^H 3 (S 0 ^yC'H 2 *CO»>H) 2 , ^ ^ pre- 
pared 'hy ' the hctian'' of -hydrog^i|""P®r- , 


GO^H-CEg-S 


\_/ 

COgE^CHg-S 


s 

\/\A 
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oxide on the iiitro-acid, forms long, white needles, ni. p. 199° 
(deconip.). On reduction with tin and hydrochloric acid, it 
yields 

Sulph€izon'-^~sulpho?iaceU^ acid\ 

C0.,H-CH2*S02/A-/\ch^ _ 


NH 


which forms white, inaminillary masses of slender needles, in. 
219° (decoinp.). 

p-Sulj^lioh erne neazos itiphat on-6-s ulphoUK ce 1 1 c a c idy 


COgH-CHs-SOs 


8O2 

j/\/Ac-N:N/"'~Ayo8H , 
Vx/C-OH 
NH 


P- 


obtained by condensing the preceding acid with diassobensseiie- 
sulphonic acid, forms small needles of the colour of chromic 
anhydride. At 40—50° in aqueous solution, it is fixed directly 
on silk, giving a brilliant orange-yellow colour stable against soap 
and light; wool fixes it with more difficulty, but assumes a strable, 
yellow coloration . 4:-SidphonaphfJiaIe)i'eazosulpha'^o7iaaeU acid. 


SO. 


cOoH-ch,-so,/\^c-n;n/ 




\/ 


U-OH 


\. 

/ 


■\, 


NH \_/ 

dyes silk an oid-gold yellow stable against soap and light . 
a(:i(l-^-azodiplhen}fhp^^azomdphazon.<inlpli^ aiddy 


Salir.plio 






/'\/C.OH 
NH 


OH. 


CO.H 


forms a brownish'-black colouring matter almost insoluble in water, 
and directly colours silk yellow with an olive-green tinge. 

T. H. P. 


4.Ammo'fsopMlialic Acid and its Derivatives. Eijbol.f 
Wbgscheideb,, Hans Malue, Aeebep Ehbeioh, 'and Bobeet 
Skutezky (Monatsih, 1918, 39, 375—417). — 4-Acetylammoi^o- 
phthalic acid is conveniently prepared by oxidising 4-ac6to-w- 
xjlidide with a boiling aqueous solution of calcium permanganate; 
when rapidly heated, it becomes yellow at 'about 270°, melts at 
295 — 296° (corr-; decomp.), immediately resolidifies, and then 
remains unchanged up to 350°;, when slowly heated, decomposition 
frequently occurs without visible liquefaction, (The cadMum^ salt 
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[ + 3 H 2 O] is described.) During the heating, one molecule of acid 
loses its acetyl group, and the residue reacts as an amine with a 
second molecule of acid, yielding thereby 4:-keto-3-phen^^l-2-'metIvf/l~ 
3 :4:-dihi/d'roquinazoU^^ 4c^-tricarhoxylic add (annexed 

formula), m, p. 416° 
(corr.). \_Ethyl ester, 
\f<a R 3n. p. 332° (corr.) after 
sintering at 330°.] 

The esters of 4-acetyl- 
N amino i6*ophthalic acid were 

prepared by acetylation of 
the corresponding esters of the ainino^-acid : methyl i-acetyl- 
aminoimyhthalate has m. p. 125 — 126°; l-methyl Z-hydrogea 

^-acetylaminoi^Qphthalate melts at 218 — 219°; the corresponding 
normal and acid ethyl esters have m. p.'s 109 — 110° and 
193*5 — 194*5° respectively. Attempts to esterify the acetylamino- 

and mineral acids led, as in the case of 
acid (Wegscheider and Paltis, A., 1912, 
i, 463) to the deacetylation of the acid. 

4-Aininoi5ophthalic acid is most conveniently prepared from its 
acetyl derivative by esterifying the latter with methyl alcohol 
and mineral acid, and subsequent hydrolysis of the purified amino- 
ester so formed; it has m. p. 336 — 337° (corr.; decomp.). The 
diniethyl and diethyl esters have ni. p.'s 131*5° and 79 — 80° re- 
spectively, whilst l-methyl 3-hydrogen A^-aminomoyhthalate and the 
corresponding ethyl ester melt at 224 — 225° (decomp.) and 
216*5 — 218°. The acid behaves contrary to the usual rule, since 
it yields the same ester by treatment with mineral acid and methyl 
alcohol and by half-hydrolysis of the normal ester. 

The methylation of the amino- and acetylamino-acids and their 
estei's has been studied under varying conditions. 4:-Dlmethyl- 
am/mdAmiditJiaiic add is most conveniently prepared by treatment 
of the corresponding dimethyl ester with methyl sulphate at 100° 
and hydrolysis of the ester (m. p. 70°) with alcoholic potassium 
hydroxide; its m. p. depends greatly on the mode of heating. The 
silver salt is described. Methylati6n of the free acid is very in- 
complete either by the action of methyl sulphate on the dry 
potassium salt in the presence of potassium hydroxide solution or 
in the presence of water and barium carbonate. The use of methyl 
iodide and potassium hydroxide does not lead to better results. 
4~Acetylaminoi?ophthalic acid is methylated with still greater 
difiiculty, yielding small amounts of dimethylaminof^ophthalic acid. 
Methyl sulphate does not act on dimethyl 4-acetylamiiioMa- 
phthalate below 115°; at 120 — 124°, however, trimethyl 
phenyl-2-viethyl-3 : A-dihydroqnmazoUne-^ : 2' : A^-incarhoxylate, 
m. p. 205‘5°, is produced. 

i-Aeetylmeihylammoim'plithalic add is prepared by tbe 'action 
of methyl iodide on the sodium or, preferably,' tfee pQtassiuni ealt 
of dimethyl 4-acetylaminofeophthalate and subsequent hydrolysis 
with alcoholic potassium, hydroxide' solution; it' .forms ' eoicmirle®^ 


acid by methyl alcohol 
acetylaininoterephthalic 


OOoH- 


CO 

k X ^CMe ^ 


COjH 
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needles, tke m, p. of whick depends on tk© mode of heating. 
4,-Methylaminoim'phthaUc has m, p. 297*5' — 298*5® (coit.) after 
decomposition at 296® when placed in a bath preheated to 293® ; 
the co'rrespoiidiiig dimethyl ester melts at 115®. l-Methyl 
Z~hyclfogen 4,-methyla77im(nBoiyhthalatc, m. p. 238 — 239® (decoiiip.), 
is obtained by the partial esterification of 4-m.ethylamiiiowoplitlialic 
acid with methyl alcohol and hydrogen chloride. H. W« 

Colour and Chemical Constitution. III. Derwatives of 
the Unknown op-Phenolphthalein. Jamks AIoie {Tfans» Eoy* 
So^c. S, Africa, 1918, 7, 123 — 127. Compare A., 1917, ii, 349, 557). 
— The preparatio-n and absorption spectra of a niimber of phthalein 
derivatives containing one hydroxyl group in the ortho- and a 
second in the ^pam-position to the central carbon atom are 
described. Thus phenol-p-crewlphthalein is obtained by heating 
a mixture of ^-cresol and p-hydroxybenzoylbenzoic acid in the 
presence of zinc chloride. The following substances are prepared 
in a similar manner : op-phenolphthalein-m-carboxyUc acid and 
its methyl ether, hydroxydiphenylphthalidernrhoxylic add, 
m-amin o-o-p-pfhenolphthalein, the corresponding m-methylamino- 
derivatives and its m-carhoxylie add, m-2di‘enyl-op-phenolphthalei'ib, 
d.nd'' m-nitro-op-phenolphthulem. Attempts to prepare op-phenol- 
^ihthalein by reduction of m-iodo-op-phenolphthalein did not yield 
the desired result, and further work in this direction was aban- 
doned, since it was discovered that ;^>-hydroxybenzoylbenzoic acid 
yields a phthalein-like substance when heated at above 200®, or at 
a lower temperature in the presence of concentrated sulphuric acid 
this substance, which resembles phenolphthalein very closely, can 
also be obtained by heating phenolphthaleinoxime with a small 
quantity of sulphuric acid at above 200®, and it therefore appears 
probable that the so-called oxime is in reality the i^-hydroxyanilide 
of p-hydroxybenzoylbenzoic acid. 

It is possible to find a patticular strength of alkali in which 
any phthalein gives a colourless solution in the cold, but 
which becomes coloured on heating to near the boiling point, and 
again fades on cooling and keeping. For ordinary phenolphthalein, 
the concentration of alkali is slightly above normal; tetraiodo- 
plienolphthalein requires a much weaker alkali, whilst a-naphthol- 
phthalein requires about 2iV-alkali. 

Phenolphthalein-o-carboxylic acid is coloured faintly pink by 
ammonia and deep violet-pink by alkali hydroxide; as an indi- 
cator, it resembles thymolphthalein, but has a more favourable 
colour. The corresponding dicarboxvlic acid is useful in proving 
the presence of definite caustic alkalinity at about iV'/lOO. 

H. Wy 


Constitution of the Hydrazone of Benzaldehyde. ' J. 
SuEEDA , Buahes {And. Fk. Quim., 1918, 16. 707— TiSV— The 
'author summarises the evidence' for 'and against the cyobVal formula 


of:,, Curtins for the aliphatic diajlm-comi^ounds, as com- 
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pared with the lineal formula, RR-CINiN, suggested by Angeli 
and latex' by Thiele. 

The easy oxidation of hydrazoxies to diazo'-compounds suggests 
the investigation of the constitution of the former substances. 
The hydrazone chosen fox' preliminaiy examination is that of benz- 
aldehyde, which on oxidation gives phenyldiazoin ethane. The 

alternative structures which may be assigned to benzaldehyde- 
NH 

hydrazoiie are : CHPh<J.^ and CITPhIN-NH.. 

The following reactions establish the latter formula: 

(1) Benzaldehydehydrazone and phenylcarbimide, 

CHPhIN’NHo 4- CONPh = NHPh-CO*NH-N:CHPh. 

(2) Benzaldehydehydrazone and phenylthiocarbimide, 

CHPhIN-NHs + SCNPh = NHPh-CS-NH-NICHPh. 

(3) Benzaldehydehydrazone and diphenylketen, 

CHPh:N*NK^+OPho:CO=:CHPh2-CO-NH-N:CHPh. 

The product of the last reaction forms white crystals insoluble 
in alcohol, ether, or benzene, slightly soluble in light petroleum 
and glacial acetic acid, m. p, 196^. These reactions are incom- 
patible with the cyclical formula for benzaldehydehydrazone, and 
tliei'efore the lineal formula must he assumed. W. S. M. 

Amlinoquinones . Hermann Buida and Wilhelm Buida 
{Annalen^ 1918, 416, 113 — 163). — The generally accepted view 
that anilinoquinones are always formed by the transformation of 
an additive compound of the type 

N H Ar 

into NHAi-C'^Q^.^Q^O'E'HAr, with the removal of four atoms 

of hydrogen, which reduce twQ further molecules of the quinone, is 
found not to hold. In some cases, the reaction recognisabiy passes 
through the monoanilide. In the case of the simplest and most 
reactive components, monoanilides are smoothly formed in accord- 
ance with the equation. 2 CgH 40 Q-i-NHoAr=QIi 309 *NHAr-f' 
C 6 H 4 (OH)o. The capacity of the group •C()-CH:OH;Cd- to form 
anilino-compounds must he connected in some way with the struc- 
ture of the benzene nucleus, because maleic and fumaric esters and 
the ds- and //ram-modiilcations of dibenzoylethylene, in which this 
group occurs, do not react in this way with aromatic amines. 

Under the conditions of the authors' experiments, the following 
generalisations have been made. p-Benzoquinone in aqueous, 
faintly acetic acid solution yields with all pronouncedly basic 
primary and secondaiy aromatic amines anilinoquinones, pre- 
dominantly and even sometimes exclusively monoanilinoquinones. 
The intensity of the reaction diminishes as the basic character of 
the amine is weakened by the entrance of acidic substituents. 
Thus the strongest bases (aniline and its homologue's, diamines, 
etc.) yield mono-* and di-anilides simultaneously, , the weaker baseS' 
(secondary amines, nitroanilines, .etc.) ''yield > only'; monoanilides, 
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wliilst tke weakest bases do not react in aqueous solution. Tolu,™ 
quinoii© yields only monoanilides, and s-xyloquinon© does not 
reacts 

111 alcoholic solution, 2^'^®^2ioquinone fomis only dianilides j 
iiionoaniiides are present in the mother liquor only when the basic 
component contains acidic substituents. Tolu- and naphtlia- 
qiiinones yield only monoanilides, and s-xyloquinone none. 

The reactions also proceed in glacial acetic acid solution. There- 
fore by a suitable selection of the solvent and of the temperature 
it is possible to make a quinone react once or twice with an amine, 
or a moiioanilinoquinoiie. to react with a different base, producing 
a mixed dianiiinoquinone. 

The following new derivatives of ^i-benzoquiiioiie have been pre“ 
pared : 022H3^g02N2, yellowish-brown 

powder, m, p. 278 — 280^^; 2-p-chloroa^nilino-, sepia crystals, decomp, 
about 115°; 2:b<li~]y-chloroanMno-, pale brown crystals; 2-o-tolu- 
idino-j dark violet-brown crystals, m. p. 100 — 104°; 2 :5-di-o-tolih 
idino-^ rust-red needles, ni. p. 250 — 252°; dail^ violet- 

brown crystals, m. p. 90 — 100° (decomp.); 2:5-dz~m--tohmdimj‘‘f 
crimson-red needles, m. p. 256 — 257°; 2--p-tohddino-, aggregates 
of violet-black needles, m. p. 134 — 137° (bath at 134°); 2:5-A*-p- 
tol'uidino--, crystals, m. p. 318°; 2-p-acetyIamino'aniUno-y dark 
crystals; 2~as-m-x7/Udin€h, reddish-brown crystals, m. p. 102°; 
2 : 5-f/i-as-m-.ry7ir/i/?o-, pale brown crystals, in. p. 297 — 300°' ; 
2-tp-ci(midmo-^ brick-red crystals, m. p. 90—106°; 2:5-r/i-t/f- 

cumidino-^ pale red crystals, m. p. 301—303°; 2-o~anmdino-^ 
brownish-violet leaflets with metallic lustre, m, p. 114° (not sharp). 

With the object of preparing monoanilides soluble in watei”, the 
aininobenzenesulphonic acids have been utilised. These do not 
react satisfactorily with ^;-benzoquinone, but give good results with 
the less reactive 2 : 6-dichloro-?^ben2oquinone. By adding to a 
hot alcoholic solution of this a hot aqueous solution of sulphanilic 
acid (1 mol,), and subsequently an aqueous solution of sodium 
acetate (1 moL), and then barium chloride, hmium' 2 : Michdoro- 
5 -ariilin o-p-6 eu zoqu inone-'p^ -mlphonate^ 

(0,HCl202-NH-06H4*S03)2Ba, 

copper-red leaflets, is obtained, the mother liquor containing 
2 : 6-dichloroquinol. If the temperature is, about 60° at tli© 
beginning and about 30° at the end of the experiment, the pro- 
duct is mainly the 'barium hydrogen salt. An aqueous solution of 
the barium -salt at 100° rapidly acquires chlorine ions and deposits 
a blackish-brown powder, which appears to be the 5 am/ w., salt of 
2-clil0ro'-^-^'~Bul2jhoanMino-'&'-hydroxy-‘'^l}enzoquinon‘e. ' By adding 
sulphanilic acid to a hot aqueous solution of the first-mentioned 
barium salt, the ' barium hyd/rogert salt of %~chloro-2 : 
hen^ogutnone-'^^'p^^-duidqjhomc. acid is obtained ,as a brownish-black 
■powder, _ . 

.CgHsOs'NMePh, ■ prepared by 
adding a cold ,50% acetic acid solutien of ^rpethylaniKiie (1, mol) ^to 
an aqueous solution' 'of P'-beii?JoquipoH ,0 (2 moh.), , forms dark red 
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needles, iii. p. 125 — 130^. 2iX)-DimetJiylwnUino-‘^-benzoqidnone^ 
leaflets, m. p. 205°, is obtained from its components in aicoiiolic 
solution. 

2“Methylarsiliiio-_^beiizoquinone, like all other moiioanilino- 
qiiiiiones of the same type, yields mixed dianilinoquinoiies by tri- 
turation with an aromatic base or by warming with it in alcoholic 
solution. The following 2-methylanilino-2-?”henzoqiunoaies of this 
kind have been prepared: b-amlino.-, hI'MePh’C(^Iio02"NHPh, 
orange-red crystals; b-'^-carhoxyanilino-^ dark reel leaflets; 
b-m-mrhoxyanilmo-, brownish-red crystals ; b-m-cliloroanilmo-^ 
gariietr-red needles; ^-(yhydroxyanilino-, brown leaflets; 5-in-/iy<r/r- 
oxyaiiilino-, brownish-yellow, metallic crystals; b~]}-'bro'moamUno-^ 
red crystals; b-’^-sul/phoaniUno- ^ prepared in the presence of sodimn 
carbonate and 3% hydrogen peroxide, and isolated as the sodium 
salt ; b-a-naphthylammo-^ dark brown crystals ; b-^-naphthylamiino-, 
dark violet-brown crystals; b-pd)e7i2eneaTManilino--^ violet-brown 
crystals. 

2-Methylanilino-j>-benzoquinone (2 mols.) and ;^>*phenyleiiedi“ 
amine (1 mol.) react in boiling alcohol to form a substance, 
CV7H0GO4N4, brownish-green crystals, probably 
(NMePh-CcH202-NH)2CpH4, 

whilst in the ratio of 4:1, in alcohol, glacial acetic acid or nitro- 
benzene, or by moistening the mixture of the two components with 
a little solvent and warming on the water-bath, a dark green, 
crystalline sud}stance, [(NMePh*CeHoOo)oN]oCGpl4j is obtained, 
m. p. 250--260° 

2“Methylanilino-_2>henzoquinone and benzidine react in warm 
alcohol to form the compound, 

NMePh-C6HoP2-NH-OGH4-CGH4“]SrH2, 
brown needles, m. p. 215 — 218°, which is converted by chloranil in 
glacial acetic acid solution into the suh stance, 

OpiP2<NH-CGHpCGPl4-NH*CGPl20o*NM6Ph)o, 
crystals. 2-MetliyI-p-toliiidmo-^benzoquinon© and ^^-phenylene- 
diamine in hot alcoholic solution yield a dark green snh stance, 
probably (C7H7*NMe*CGH202-NPI)oCGH4. 

%Bthylamlino-pd)e7im forms dark needles, m. p. 85° 

with previous sintering. 2-BenzyIa’niUno-^-he7uoqumone foiTns 
almost black needles, m. p. 60-— >70°, whilst 2 :^-SbemTylamImo- 
-p-benzoquinone, CoH2Po(NPh*CHoPh)2, crystallises in blood-red 
needles, m. p. 155 — 156°. 2-Methyl-p-tolmdmo--pd)enzo quin one 
forms ' reddish -yellow needles, m. p. 127°, and 2:5-dim.ethyI-'p- 
toh!idino~pd}emoquino77^e, yel'lowish-hTOwn, rhombic plates, m. p. 
206°. 2 - 0 - ffy dr oxy met Tin/tamlwo’-n-h enma^imone, 

01T.CnHrlSrMe-C«HP2> 

and 2:5 -di-o-h^/dro mym e t hylanilino-v - b enz oq'idnane are d escrib ed . 

A table is given of the colorations of the anilinoquinones in 
concentrated sulphuric acid. C. S. 

' Folymerisation Phenomena in the Simple Monoanilmo- 
benaoqniaones- ' Hbrmakk Sxjiba {Annalen, 1918, 416, 

164— 18L 'Compare preceding abstract).— tPhe monoanilinoquin-' 
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ones derived froiii primary bases are only stable hi tiie pure"- ilry 
state; they polymerise iix solution. BianilinoqiiinoiieSs and also 
.mo-noaiiilinoqiiiiiones derived from secondary bases,, show no 
tendency to polymerise. The polymerisation is probably repre- 
sented thus: 2CcH.pj>;NHAr CV^HA'’NAr-GcH 3 (OH).yNnAr; 
the dimeric meriquinonoid form produced can undergo further 
polymerisation. The polymerisation is brought about by heating 
the monoaniliiioquinone at its m. j>., by heating with water or 
dilute acetic acid, by prolonged boiling with alcohol, or by exposing 
its cold alcoholic solution to intense light. Thus 2“2>-tolin(liiiO'"|e 
beiizoquinone yields the dimeridc, (Gj^HnOoISr)^, m. p, 265 — -267*^ 
(ill carbon dioxide), from which by reduction with alcoholics 
staniions chloride is produced the qiiinol^ 

pal© yellow crystals, m, p. 236 — 237^ (in carbon dioxide). Dimeric 
p- ^ oluidhi o-p - h enz o qtdnone , CcHgOg “N ( CyH 7) * *NH * C7H 7 , 

produced by auto-oxidation by boiling the dimeric meriquiiione in 
glacial acetic acid or nitrobenzene, forms violet-black crystals with 
green lustre, which remain unchanged at 400^; the oxidation is 
also effected by ferric chloride in dilute alcoholic solution. 

■ c. s. 

Anilinoqiimones from Benzoqmiione and the Nitro- 
anilines. Guido Meyee and -Hermanx Buida {Annalen^ 
1918, 4X6, 181 — 188). — The nitroaniiines do not react as 

easily as aniline with benzoquinone. In cold aqueous solution, 
a reaction between the nitroaniiines and p-benzoquinon© is only 
observed when the nitroaniline is used in the form of its hydro- 
chloride in the presence of an excess of hydrochloric acid; in all 
three cases, reddish-brown, crystalline additive compounds separate 
after some hours, but if kept in contact with the mother liquor 
for several weeks change into the mononitroanilino-p-benzoquinones. 
The latter are obtained immediately from the nitroaniiines and 
;;^>ben 2 oquinone' in , boiling aqueous "'solution. 2 -m-Ai^ron'«iA«o-p- 
hej'izoq'uinone and the p-'/riiSro-compound are daxk brown and do 
not crystallise well. The o-mfTo-compound is less readily obtained. 
All three compounds have indeffnite m. p/s between. 290^ and 
300^, and develop with sulphuric acid a reddishrviolet coloration, 
which turns blue on warming. 

Ill cold alcoholic .solution, a reaction ' occurs only between 
m-nitroaniline and p-benzoquinone, wbereby the additive com- 
pound is formed. In hot alcoholic or, better, hot glacial acetic 
acid solution, the ^:5~dmitroamlm(>-p~henzoqmnones3 decomp. 
310 — 360^, are obtained. 

The nitroanilino- and dinitroanilino-p-benzoquinones are not 
attacked by mild, reducing agents. Tin and hydrochloric acid con- 
vert the latter into phenyl enediamines and aminoanilinoquinols, 
which could^ not he isolated. p-lSfitroanilinobenzoquinone'' ' Was 
reduced by tin and hydrochloric acid, to a base, which was isolated 
as the sulphate, , 

needles; the base itself otuM not beisola'ted. ' ' ■* C. S* 
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Action oi the Isomeric Chlorometliylaiiiliiies on Benzo- 
and Toln-quinones. Hbinrtch Teutschrr {Annalen, 1918_, 416, 
189—202. Compare Biiida and Suida, this vol., 79). — The 
chlorometliylanilines in aqueous, faintly acetic acid solution yield 
exclusively monoanilinoqiiinones with ]iAjexi7.o- and tolii-quinones ; 
as usual, a second molecule of the quinone is reduced to the qiiinol . 
Additive products could not be isolated, although they are un- 
doubtedly formed. In alcoholic solution, p-beiizoquinoiie yields 
dianilinoquinones, whilst toluqiiinoue yields only the monoaniliiio- 
quinone; here again evidence (colour change) has been obtained of 
the intermediate formation of additive compounds. Toluquinoiie, 
being a weaker oxidising agent than p-benzoqninoiie, reacts more 
slowly with the aromatic bases. Of these, o-chloromethylaniline 
reacts most slowly and the p^compound most rapidly. 

2-'p-C]iloromethylanilino-i^~henzoqumone, CfjHgO^^NMe’CgH^Ci, is 
a dark red, crystalline powder, m. p. 145°, the m-<^/?iorc»-coiiipound 
a reddish-brown powder, m. p. 127°, sintering at 120°, and the 
o-cMoro-compound crystallises in pale red needles, m. p. 133° 
(decomp.), sintering at 60°. i^-i^-Gldorcmiethylanilinotoluqumone 
forms a dark red, crystalline powder with metallic lustre, in. p. 
156° (from aqueous solution), and dark red needles, m. p. 184° 
(decomp.) (from alcoholic solution), and the o-c/^ioro-compound red 
leaflets with metallic lustre, m. p. 146° (decomp.). 

2 : ^-Di-i^-chloromethylanilmo-i^-'benzoqumone forms deep bronze 
leaflets with metallic lustre, m. p- 223°, the m-c/j?oro-coTnpound, 
deep yellow leaflets, m. p. 198°, and the o-ci^Ioro-compound, 
reddish -bronze leaflets with metallic lustre, m. p. 258°. 

2 : 5-7)«-2^ : ^^^ieMorowethylanilino-i^d}enzoq%iinone, which rer- 
quires the presence of hydrogen peroxide for its quick preparation, 
forms brick-red leaflets, m. p. 240°. 0. S. 

Citronellol. H. J. Priks {Gkem. WeehhUd, 1918, 15, 
1378— 1380).— Distillation of citronellol yields two fractions, one 
with b. p. 217—219° and the other with b. p. 219 — 221°, The 
liquids probably contain isomerides, but these cannot be separated 
by fractionation. 

When free from geraniol and other substances, but containing 
these isomerides, citronellol of maximum purity should have 
0'867 — 0*869, and its* index of refraction should be 
< 1*4586—1*4589. A. 'J. W. 


Constituents of Oil of Cassia. II. Peanois D. Doboe (J. Ind. 
Eng. Glem.y 1918, 10, 1005—1006. Compare A., 1916, i, 155).— 
Oil of cassia was found to contain cinnamaldehyde (75 to 90%), 
cinnamyl acetate, phenylpropyl acetate (?), o-methoxycinnam- 
aldehyde, salicylaldehyde (0*1 to 0*2%), coumarin, benzoic acid, 
salicylic . acid, an unidentified' liquid ,acid, ' benzaldehyde, ' and 
0-methoxybenzaldehyde. ' [See, further, SacAChem. Ind., 1919.] 
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Coastitation of Substances from Gnaiactiini Resin « 
G. ScHROETEEj L. LiCHTENSTADT, aucl D. Ieineu {Ber,^ 1918^ 61, 
1587 — 1613).— Tile milk test with .extract of guaiacRni resin is not 
entirely satisfactory, since it depends on the quality of the extract. 
Before examining the chemistry of the blue compound, it is neces- 
sary to determine the structure of the substance (or substances) in 
the resin which produces it. 

The two substances of unknown constitution obtained by tlie 
dry distillation of guaiacum resin are guaiene and pyrogiiaiaciii. 
The latter is known to he a hydroxymethoxy-derivative of the 
former (Herzig and Schiff, A., 1897, i, 254; 1898, i, 327, 530). 
Guaiene is now proved to be 2 : 3-dim ethylnaphthalene by syntbesis. 
^-Fhemjlhofropyl bromide, CHoPh-CHMeBr, b. p. 107—109^/ 
16 nim., 1*2908, obtained from the alcohol and hydrobroinic 

acid (saturated at 0°) at 100®, reacts with ethyl inalonate and 
alcoholic sodium ethoxide on the water-bath to form ethyl ^-phenyl- 
impropyhnalonate, CH2Ph-CHMe*CH(C02Et)2, b. p. 182 — 183®/ 
14 mm., 1*0673. This is converted in the usual manner into 
ethyl ^-phenylhopropylmethylmalonate, b. p. 188® /16 mm., 
X)i8-4 1*0505, which yields the acid, colourless crystals, 

m. p. .158 — 160® (decomp.), by hydrolysis. The acid, heated at 
170 — 190®, yields y-phenyl-a^-dipiethylbutyric acid, 
CHgPh-OHMe-CHMe-cb.H, 

b. p. 179 — 180*5®/ 13 mm., the acid chloride of which, b. p. 
136 — 143®'/ 13 mm., is converted in light petroleum (b. p. 60 — 70®) 
by aluminium chloride into l-heto-2 : Z-diinethytrl : 2 : 3 : 4^-tetm- 
hydrmaphthalem, h. p. 148 — 150®/17 mm., m. p. —1®, 1*019, 

This is reduced by sodium and alcohol to 2 : Z-^imethyltetrahydro^ 
naphthol, m. p. ilO — 114®, b. p. 148 — 152®/ 18 mm., which loses 
water at above 200® and yields 2:Z<lwieM/yh<\^-dihyd'r^^^ 
b. p. 120 — 140®/ 16 mm., the dihromide of which is converted by 
boiling methyl-alcoholic potassium hydroxide into 2 : B-dfmethyt' 
naphthalene, m. p. 104 — 104'5® (picrate, m. p. 123—124®), wlileh 
is identical with guaiene. 

Pyroguaiacin is converted hy boiling alcoholic pot-assitrm hydr- 
oxide and methyl sulphate into pyropimiacm 7?iethyl e4her, 
CjgHioCOMe)^, leaflets, m. p. 149—150®, the oxidation of which by 
sodium diohromate and glacial acetic acid at 95-—llf)® yields pyro- 
guaiacinquinme methyl ether, G14HKO4, yellow needles, m. p, 
241—242®. For reasons given below, pyro-guaiaein is alm-ost 
certainly 6-hydroxy-7-methoxy-2 : 3-dim ethylnaphthalene. 

Giiaiaretio acid, the extraction of which from guaiacum resin 
by ether is described in detail, has the formula Co()H2404' (Herzig 
and Schiff, toe. cit, give C9nHo^.04), ■ and is now found to be optic- 
ally active, fa1-n -94® in alcohol, and unsaturated. It is converted 
by methyL sulphate and hot aqueous-alcoholic potassium hydroxide 
into a m.etJiyl ether, CiRHif,(OMe\t, colourless needle,' m, p, 
'94—95®, [alp— 92® in alcohol, which is reduced by sodium and 
boiling alcohol or in solution in tetrahydronaphthalene atd.80®' by 
hydrogen and a nickel catalyst under a pressure of 40—50 Mlog. 
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to hi/droguaiaretic acid methyl ether, CigHig(OMe) 4 ; in botli cases 
a mixture of the ^-acid, crystals, m. p. 100 — -lOP, and tli© Z-acid, 
flat prisms, m. p. 86 — 87®, [ajj^ -“27® in alcoliol, is obtained. 

Hersig and Scliiff’s iiorguaiaretic acid (loc. cit.), obtained in 
poor yield from guaiaretic acid and boiling bydriodic acid, is 
obtained in mucli better yield from liydroguaiaretic acid metbyi 
etlier, and is reconverted intO' tliis by methylation; it is therefore 
n orhydroguaiare t ic acid, 

i-IJihrovioliydrogiiaiaretic acid methyl ether ^ CigHigBrg^OMe)^, 
colourless needles, m. p. 130*5 — 131*5°, is obtained by the broniin- 
ation of i-liydroguaiaretic acid methyl ether or guaiaretic acid 
methyl ether in glacial acetic acid, dehydrcguaiaretic acid methyl 
ether (below) being also formed in the latter case. l-Dibromo- 
hydroguaiaretic acid methyl ether, colourless crystals, m. p. 
121 — 122®, [a]j 5 —d^® in alcohol, is obtained by brominating 
/-hydroguaiaretic acid methyl ether. 

i-Dinitrol^ydroguaiaretic acid 7nethyl ether, C^3H;iQ(N02)o(0Me)4, 
yellow crystals, m. p. 150 — 151®, obtained by adding nitric acid, 
D 1*4, to i-hydroguaiaretic acid methyl ether or guaiaretic acid 
methyl ether in glacial acetic acid solution, is smoothly reduced in 
tetrahydronaphthaleiie solution by hydrogen and nickel to 
i-diaminohydrogiiaiaretic acut methyl ether, faintly violet needles, 
in. p. 124 — 125®; attempts to resolve this base by means of 
^/-tartaric acid were unsuccessful. \--Dinit7rjhydroguaia7^etic acid 
methyl ether, yellow crystals, m. p. 122 — 123®, [aj^^ —49*5® in 
glacial acetic acid, is obtained by the nitration of /-hydroguaiaretic 
acid methyl ether. 

The reduction of /-guaiaretic acid and of its methyl ether yields 
a mixture of optically active and inactive hydro-derivatives, and 
therefore possibly raceraisation has occurred. vSince it is shown, 
however, that the hydro-derivatives racemise with great difficulty, 
an alternative explanation of the formation of the inactive modifi- 
cation is that a second carbon atom is rendered asymmetric by the 
reduction, the inactive hydro-derivative being internally compen- 
sated. Ill favour of the symmetric structure thus postulated is 
the formation of the probably symmetrically substituted dibromo- 
and dinitro-derivatives and the failure to resolve the diamino- 
derivative. Hydroguaiaretic acid methyl ether would therefore 
be ai3-diveratryl-0*y-dimethylbutane, 

CeHs(OMe)2-CH2*CHMe-CHMe-CHpCoH.^(OMe)2^ 
and guaiaretic acid methyl ether would have the formula 
C,.H3(OMe)2“OH:CMe*CHMe-CH2*C(jHa(OMe)2,, 
the positions of the two methyl groups being determined by the 
fact that guaiaretic acid can he converted through pyroguaiacin 
into guaiene (2 : S-dimethylnaphthalene). 

An extraordinary transformation of guaiaretic acid methyl ether 
is its 7'ediiction\ to hydroguaiaretic acid methyl ether by potassium 
permanganate in acetone-glacial acetic acid solution, /veratrio acid 
also being formed. The explanation is ' found in the action ; of 
JTiibrs iodine solution on guaiaretic acid methyl ether (1 mol.), 
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whereby a iiiiKtiire of ^-liydroguaiaretic acid methyl ether and 
clehydroffiiaiaretic ctcid methyl ether ^ C22H24O4, colourless crystals, 
m, p. 178*5 — 179^, optically inactive, is obtained in the proportion 
of 1 : 2 by the consumption of 1 mol. of iodine. This cliaiig© is 
represented by the equation 

3CQH3(OMe).“CH:CMe“CHMe-CHo-CcH3(OM©)o- 

C6Hs(OMe)2“CHo-GHMe*CHM©-CHyCeH3(OMe)2+ 


20,H,(0M6)2<^ 


oh: 


:CMe 


+ Ge. 


^O(O0H2[^>Me],):CM6 
It is probable, therefore, that in the preceding reaction with 
potassium permanganate, a portion of the guaiaretic acid methyl 
ether undergoes idng closure to a naphthalene derivative (which is 
then oxidised, yielding veratric acid and other products), the 
hydrogen produced reducing another portion to hydrogiiaiaretic 
acid methyl ether, which is stable towards permanganate. 

By treatment with 2iV^-sodmm hydroxide and methyl sulphate, 
guaiaconic acid yields a methyl ether, an amorphous, yellow 
powder, m. p. 94 — 102^, softening at 82°, which, unlike guaiaconic 
acid, does not develop a blue colour with lead peroxide. By oxida- 
tion with potassium permanganate in acetone-glacial acetic acid 
solution, the ether yields a comparatively large amount of veratric 
acid and other products, which were not identified. 

Believing at first that guaiene was 1 : 2-dimethyliiaphthaleiie, the 
authors synthesised this substance as follows. By treatment of 
their sodio-derivatives with methyl iodide in warm benzene, the 
iS-phenylethylmalonic esters yield, respectively, methyl ^-phenyl- 
ethylmethylmalonate^ b. p, 178 — 180°/ 18 mm., and the ethyl ester, 
b. p. 182 — 184°/ 12 mm., from which 0-phenylethyImethylmaIonie 
addy colourless crystals, m. p. 150° (decoinp.), is obtained. At 
150 — 180°, the acid is converted into y-phenyl-a-methylht(,tyrie 
acid^ b. p, 167°/ 11 mm., the acid chloride of which, b. p. 
125°/ 12 mm., is converted in light petroleum solution by 
aluminium chloride into Idzeto-^-rriethyl-l : 2 : 3 : i-tetrahydro- 
naphthalene^ b. p. 127 — 131°/12 mm. This is converted by 
ethereal magnesium methyl iodide into l-hydroxy-l ; 2~iimethyh 
l\2:'^:4,detrahydro7iaphthalene, b. p. 135 — i40°/i5 mm., m. |). 
64 — 600^ which at 160 — 180° yields li%-dhnethyl~bd-dihydr()- 
nanhthatene, b. p. 250— 251°/atm, or 114 — 116°/15 

j)i7 0*9885, T5763. The dihromide of the lattex*, a pale yellow 

oil, is converted by boiling methyl-alcoholic potassium hydroxide 
into %methylA-7neth7d&nc-h^-dihvdro7iaphth{dene^ b. p. 157°/ 
15 mm., which yields I i^-dimethi/lrtaphthalene, b. p. 139—140°/ 
15 mm. (picrate, orange-red crystals, m. p. 129'5 — 130*6°); by 
boiling with glacial acetic acid containing hydrogen chloride. 


C.B. 

ClassMcation of Organic Colouring Matters - M. 
Dominikiewicz {Ghem. Zeit., 1918, 42, 549—550, 662—664).— 
In the method of classification proposed, the substances' are 
arranged under chief types ' depending on ^ the constitution' of the* 
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nucleus, tliese types being subdivided into classes, Tlie types 
include tbe quinone type, the diphenylmethaiie type, the safranine 
type, the indigo type, etc. Sulphur derivatives and substances of 
unknown constitution form two separate classes. W. P. S. 

Tannin and the Synthesis of Similar Substances « ¥« 
Emil Eischee and Mas Beegmann (Ber.^ 1918, 61, 1760 — 1804, 
Compare A., 1912, i, 471, 887; 1913, i, 479; 1915, i, 437).— 
Previous attempts to prepare pentadigalloylglucose did not lead to 
the desired result, owing to the unfavourable properties of the 
inethylcarbonato-compounds. Recently, however, it has been found 
possible to prepare the penta-acetyl derivatives of m- and p-digallio 
acids and the corresponding chlorides in the crystalline state (A., 
1918, i, 172); from these, the penta-(penta-acetyldigalloyl)-glucoses 
have now been prepared, as vrell as the corresponding penta- 
(digalloyl)-glucoses. Penta-(m-digalloyl)“i8-glucose is shown to be 
remarkably similar to Chinese tannin, the only point of difference 
noted being in the specific rotation in aqueous solution. Since, 
however, the solutions are colloidal in character and their optical 
activity is greatly influenced by small factors, the authors do not 
consider the discrepancy is necessarily fundamental. 

The chemistry of the pentagalloylglucoses has been further 
studied (compare A., 1915, i, 437), and, through the triacetyl- 
galloyl derivatives, it has now been found possible to isolate pro- 
ducts which consist almost entirely of the pentagalloyl derivatives 
of a- and 0-glucose respectively. 

The preparation of 1-galloylglucose, 

O^H2(OH)g-CO-0-CH-rJH(OH)-OH(OH)-ce:-OH(OH)-CH2‘OH 

J ^ o 

is also described, this being the first acyl derivative of glucose to 
which a definite structure can be with certainty assigned. It is 
in all respects identical with the gliicogaliiii isolated by Grilson from 
Chinese rhubarb (A., 1903, i, 355). 

Fenta-acetyl-mrdigalloyl [^peMa-acetomy-m- h enooyloo^yh emoyi] 

chloride^ CeH 2 (OAc) 3 *C' 0 '' 0 *C(jH 2 (OAc) 2 *COCl, six-sided plates, 
m. p. 180® (corr.), after slight previous softening, is obtained by 
the action of phosphorus .pentachloride on w-digallic acid in the 
presence of chloroform, and is converted by methyl alcohol in the 
presence of quinoline into methyl penta-acetyl-m-digallate, m. p. 
167 — 168® (corr.) (compare A., 1918, i, 174). It reacts with 
0-glucose to yield 

[C,H2(0Ac)3-C0-0-C,H2(0Ac)2“C0]5C6HA> 
two specimens of which had [a]})® +3*79® and [ajlJ -f 2"60® in 
s-tetrachloroethane, \Pe’rita-{penta^acetyl-’^-digalloyV)--^-gluwe is 
obtained in a similar manner,; it has [a]^ -t-l*54® (in s-tetracHoro- 
ethane), and resembles’ the m-derivative so closely that an 
analytical distinction is almost impossible.] Fen'tar-(M-diyallayiy 
^-glucose is prepared by deacetylat-ion of the acetyl derivative with 
cold aqueous sodium hydroxide' at 0®, and is purified by' 'means of 
the potassium salt; according 'to the method of separation, it forms 
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a- pal© bro'Wiij light, amorphous powder, or a compact, lionoy-'yellow, 
brittle mass. When hydrolysed by dilute sulphuric acicl, it ^gives 
approximately the same amount of dextrose and gallic acid as 
does Chinese tannin. When treated with di azomethane, it yields 
peiita-(peiitametliyldigailoyl)-glucose, which, like the earlier pre- 
parations, is not perfectly uniform, but which shows a very close 
analogy with the methyl derivative of the natural Chinese tannin. 
Reacetylation of penta“(m-digalloyl)“0-glucose shows that a certain 
amount of change (possibly isomerisation of the ^-giucose to 
a-glucose derivative) occurs either during hydrolysis or on treat- 
iiieiit with acetic anhydride. 

is prepared in the 

same manner as the jB-derivative ; individual preparations had 
[a]j^ 4- 30*8^, +27*7°, and +25*5° (in s-tetrachl oroethane) , point- 
ing to admixture with varying amounts of the ^-isomeride. [The 
corresponding tn-{imnta<icctyl-'^<ligalloyiycL-glum^ shows the 
closest analogy with the jS-compound.] 

glucose is a paie hrown, amorphous powder which can only be dis- 
tinguished from the i8-glucos© derivative by its specific rotation; 
it has [a]{>W43*8° (in water), [a]j?+35*8° (in alcohol), and 
[«]J) +40*1° (in acetone). 

Acetylation of Chinese tannin yields a penta-(penta-acetylcli- 
galloyl)-glucose closely similar to penta-(penta-acetyl-m -digall oyl)- 
jB-glucose; the regenerated tannin, however, is found to differ some- 
what from the original specimen. 

Penta-{triaceig/lgaUoyl)-a-glucoBe, [C(^H 2 ( 0 Ac)g’C 0 ] 5 C(^H 70 (|, is 
prepared in the usual manner from a-glucose and triacetylgalloyl- 
cMoride; it forms an amorphous mass, having [a]^^ +42*7° to 
+ 46*95° in +teti*achloroethane. Deacetylation is accomplished by 
means of sodium acetate in aqueous acetone solution; the penta- 
galloyl-a-glucose thus obtained is distinguished from the previous 
preparation (by hydrolysis of penta-[trimethylcarbonatogalloyl]-a“ 
glucose by alkali) by a considerably higher specific rotation in 
aqueous and alcoholic solution, but otherwise the resemblance is 
very close. On treatment with acetic anhydride, the original 
acetyl derivative is regenerated. Diazomethane converts it into* 
penta-(trimethylgalloyl)-a-glucose, identical with that previously 
described (loc, cU,), 

Pento^~(triacetylgalloyiyfi- glucose is a pale yellow, amoi’phouB 
mass which has [aj^ +15*61° or +4*1° in s-tetrachloroethane ; when 
deacetylated, it yields pentagalloyl-j8-glucose, having +23*3° 
(in alcohol), [a]}? +13*6° and +13*1° in 10% and 1% aqueous 
solution. When treated with diazomethane,' it gives U ' penta-(tri- 
methylgalloyl)-0-glucose which, in its properties and optical 
activity, closely resembles the preparation previously described 
(A,, 1915, i, 438), but which, unlike the latter, could not b© caused 
to crystallise. Reacetylation yields a product closely resembling 
the original substance. Hydrolysis of the ■ two penta-(triacetyl“ 
galloyl) -gill coses By alkali at 0° yields a- and' A-derivatives re- 
spectively, which are quite distinct, although less so than when 
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sodium acetate is used. (In tlie case of tlie corres|)oiidiiig methyi- 
carbonatouompouiids, practically identical products were obtained 
when the hydrolysis was effected by alkali at the ordinary tempera- 
ture.) 

Fe7ita-[^-aGetoxyhenzoyl)-a-glucose, [CqB[ 4 ( 0 Ac)*’C 0 ] 5 CqH 70 q, 
forms fine needles, m. p. 158 — 159^ (corr.), [ajiS® +124‘7° in s-tetra- 
chloroethane ; during the preparation, considerable quantities of 
the jS-isomerid© are formed, which are removed during purification. 
The corresponding penta“( 2 >hydroxybenzoyl)-a-glucose could not 
be caused to crystallise, but the specific rotation of the product 
(-f 163*4^ in alcohol) was considerably greater than that previously 
found; on reacetylatio-n, it yielded the crystalline acetyl derivative 
in excellent yield. The preparation of pe7ita-(ip~acetoxyhenzoyiy 
^-glucose and of penta-{p-hydroxyhe7izoyiy^-gluco$e is also 
described, but the substances could not he caused to crystallise, and 
are probably admixed with the corresponding a-derivatives. 

l-Triacetylgalloyl-2 : 3 : 5 : ^-tetra-acetylghicose is prepared from 
acetobromoglucose and silver triacetylgallate ; it forms microscopic 
needles or four-sided leaflets, m. p. 125 — 126^ (corn), after slight 
softening, [ajf— 24*4° in s-tetrachloroethane. It may also b© 
obtained from tetra-acetylglucose and triacetylgalloyl chloride. 
When dissolved in alcohol and treated with ammonia at 20°, it 
yields l-monogalloyl-j8-glucose, microscopic, oblique prisms or plate- 
lets, m. p. 214 — 215° (corr. ; decomp.), when rapidly heated, 
202 — 203° (corn; decomp.) when slowly heated; it has [a]]?- 25*6° 
in aqueous solution. The product is quite distinct from the gluco- 
gallic acid described by Feist (A., 1912, i, 566, 888; 1913, i, 70). 
When reacetylated, it yields triacetylgalloyltetra-acetylglucose. 
Its action towards enzymes has been investigated. Its identity 
with glucogallin is established both by chemical tests and by 
measurement of the crystals. l-Galloyl~^-glucosmionoacetate 
forms colourless needles, [a]}? +10*5° (in alcohol); it has no dis- 
tinct m. p., but, when rapidly heated, is converted into a viscous, 
turbid liquid at about 150° after marked softening. 1-Galloyl-^- 
glucmetetra-acetate (?) crystallises in needles, m. p. about 
136 — 137°, +38*7° (in alcohol), but its isolation in the pure 

condition is not claimed. 

l-Beiizoyltetra-acetylglucose is prepared from benzoyl chloride 
and 2:3:5: G-tetra-acetylglucose, and agrees in its properties with 
the product described by Zemplen and Laszlo (A., 1915, i, 651) 
except in specific rotation ([«]?> —26*6° in chloroform). 
oxyhe7izoyl-%i^:b : ^■’tetra-acetylglucose crystallises in microscopic, 
flat prisms. It has m. p. 116 — 117° (corr.), [al^ — 41*0° in ^-tetra- 
chloroethane. H. W. 

Structure of jg-Glucosidogallic Acid. Emil Fischer 
and Max Bercmann {Ber,,. 1918, 51, 1804— 1808).— The work of 
Fischer and Strauss (A.,, 1913, i, 180) has led to the supposition' 
that , jS-glucosidpgallic acid contains th© sugar residue attached to 
the |?-hydroxyl group' of gallic acid+lMs hypothesises conflnned by 
its 'conversion into glucosyringic acid ' (Mauthner, A., 1910, i, 6'67), 
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Etliyl tetra-acetylglucosidogallate is coxiverted by diazoiiietbaiie 
into etliyl tetra-acetylglucosyringate, from, wbicb gliicosyriiigic acid 
is obtained by hydrolysis with barium hydro.tide; the free acid 
has m. p. about 225*^ (decomp.) when moderately rapidly heated 
and [a]h- 18 - 18 ° (as sodium salt) in water. 

Ethyl triacetylgallate has m. p. 138 — 139^ (corr.) instead of 
132— (A., 1915, i, 683). 

Ethyl liexoracetylglucosidogaUate has m, p. 176 — ITT*^ (corr.), 
[a]f^ —19*0^ in tetrachloroethane solution. H. W. 


Digitalis Substances. XXXVIII. H. Kiliani {Ber.^ 
1918, 51, 1613 — 1639. Compare A., 1916, i, 493).— The pre™ 
liminary crystallisation from 85% alcohol is unnecessary in order 
to separate the digitonin from the gitonin in crude digitoiiin 
amylate^' {Ber., 1916, 49, 701). It suffices to dissolve the crude 
amyiate in ten parts of boiling 50% alcohol; on cooling, gitonin 
material separates first and pure digitonin subsequently. 

A sample of ‘'soluble digitonin supplied by Merck proved to 
be identical with a new glucoside obtained from the final mother 
liquor of the crude digitonin {loc, cit,). 

The sugar syrup previously obtained {loc. cit.) could not be mad© 
to crystallise, because the sugars in the syrup, which had been 
produced in an alcoholic medium, are present chiefly in the form 
of ethyl glucosides. After a second hydrolysis with hydrochloric 
acid, a partial crystallisation can be effected, and <i-galactose 
obtained by inoculation; dextrose, identified as «^-giuconic acid, is 
present, and apparently also a third sugar, a ketose, since the 
syrup is shown to contain oxalic and glycoilic acids. (The hydro- 
chloric acid was removed by silver oxide, and it is known that 
silver oxide acts on hexoses, particularly keto-hexoses, to produce 
these two acids.) 

During the conversion of digitogenin, into digitogenic 

acid, C28H440g, three atoms of carbon are removed*. Their fate 
has not been ascertained ; it is shown that they do not appear as 
acetone, acetaldehyde, malonic, propionic, or carbonic acid. 

Digitogenic acid has [a]r> in aqueous potassium hydr- 

oxide, and forms a magneBium salt, C28H4208Mg,7H20, small, hard 
nodules of minute needles. JB-Digitogenic acid has"[a]^ -60*2^ in 
aqueous potassium hydroxide, and forms a magnesium salt, micro- 
scopic prisms and needles with 7 H 2 O. The m. p. , of digitogenic 
acid is altered' by crystallisation, and is therefore no safe criterion 
for identification. The acid is not reduced by hydrogen and 
colloidal palladium,, amalgamated zinc and hydrochloric acid, or 
zinc dust and acetic acid. 

'The acid, C 10 H 24 O 7 , obtained by the oxidation of digitogenic 
acid in about 15% yield (loc, cit.), is obtained in about 27% yield 
by,; oxidising the' amorphous precipitate thrown down .by ^ adding 
, water' to, the mother liquor of the crude digitogeniC', acid. It is 
, osuidised , by potassium, permanganate in strongly alkaline solution,. 



OROANIG CHEMISTBY. 


L 91 


yielding an amorplious acid^ Ci5H2207,H20, rlecomp. 120 — 130°^ 
softening at about 70°, wbicli forms an amorphous magnesium 

salty (Cj5B[j907)2Mg3,5H20. 

The mother ' liquor' of the crude acid, Cj_eH2407 (loc. cit.)^ con- 
tains, in addition to other substances, at least two very easily 
soluble acids, one of which has been identified as ethylsuccinic acid. 

The oxidation of gitogenic acid by hot chromic, acetic, and 
sulphuric acids yields an acid, CisHogOg, tufts of needles, m. p. 
210^^, sintering at about 206^ {calcium salt, C|3H2(3O0Ca,2H2P), an 
acid, Ci9H3o1365 m. p. 201 — 202® {calcium salt, CjgHosO^Ca, 
amorphous), and ethylsuccinic acid. 

Bigitoxigeniii is not reduced b}’' hydrogen and colloidal 
palladium, and is oxidised by chromic and acetic acids, yielding a 
neutral substance, Ci9H[2(j04, crystals, m. p. 185®. 

Bigitaligenin forms an acetyl derivative, C22H2g03Ac2, colourless 
prisms or needles, m. p. 201 — 202® (digitaligenin also has m. p* 
201 — 202®, not 210 — 212®, as stated previously), and is reduced 
in aqueous methyl-alcoholic solution by hydrogen and colloidal 
palladium, yielding a substance, (or 30)035^20, crystals, m. p. 

182 — 184®, sintering at 175®, which is oxidised by chromic and 
acetic acids, yielding a neutral s^ihstance, Oi9Ho(5((.r28)Os> s^C)ut 
crystals, m. p. 190 — 192®, and an acid, C14H20O4 (by analysis) or 
C^HigOg (by titration and by analysis of the calcium salt), colour- 
less prisms sintering at 240 — 245® without melting. C. S. 

The Isomeric Lactones, Caryophyllin and Urson, 
Francis B. Dodge (/. Amer, Chejn, Soe., 1918, 40, 1917 — 1939). — 
Comparison of caryophyllin and urson shows a very close similarity 
of these compounds; in strictly chemical properties no difierences 
have been observed, but the variations in the physical properties 
appear to warrant the conclusion that they are isomerides of very 
similar structure. The balance of evidence is in favour of a lactonic 
constitution, but in certain respects (practically instantaneous 
neutralisation of alkali in alcoholic solution, opening of lactone ring 
on acetylation) an unusual behaviour is exhibited. 

Caryophyllin is most readily obtained in the pure state through 
the iwtassium salt, and crystallises in white needles ( + 2H2O) ; the 
anhydrous substance has in. p. about 310® (corr.), [a]p +54*5® in 
alcoholic solution; in a vacuum tube at 280 — 3009 it sublimes in 
characteristic rosettes. Tbe ' potassium salt forms well-defined 
prisms (4-l‘5HgO); the anhydrous salt has [a]^® -1-63*4® in ethyl 
alcohol, [a]U® + 67'7® in methyl alcohol. Analyses lead to the 
formula C3QH49O4K for the salt, and hence to (0^0113.00)3 for caryo^ 
pliyllin. The calcitim, lead, magnesium%, zinc, and silver salts are 
described 

Acetylation of caryophyllin under various conditions leads to the 
formation of diacetylcaryophyllinie acid and acetylcaryophyllin ; the 
former substance is somewhat unstable, but can be obtained in the 
pure state by evaporation of an ethereal .solution of ^be crude 
.acetylation product, at' the' ordinary temperature. It slowly loses 
, acetic acid at the ordinary temperature, and , is converted into 
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acetylcaryopliyllin by boiling ethyl alcoliol or glacial acetic acid. 
The '^'^fotassium salt is described. Acetylcaryopliyllin forms white, 
efflorescent needles, m. p. 260 — 265*^, and yields a pofasmtm salt 
which is readily soluble in alcohol. A very sparingly sohibki sub- 
stance, possibly a polymeric acetate, is also olrtained during llie 
acetylation of caryophyllin. 

Oxidation of caryopliyiiin with fuming nitric acid yields caryo- 
phyllic acid, which is shown to be a somewhat unstable, tribaslc 
acid, C27H4503(C02H)3, giving a characteristic, sparingly soluble, 
iTxOiio-potassium salt. When heated with acetic anhydride it yields 
a compound, m. p. 210 — 213° (slight decomp.), which appears to be 
an acetyl dilactone, C3jH4(.0(;, a molecule of carbon dioxide being 
eliminated during the process. 

Urson ill its general properties is very similar to caryopliyiiin. 
The most striking diflerence is shown by the potassium salts, that 
derived from urson being freely soluble in ethyl alcohol, in which 
the caryophyllin salt is sparingly soluble; a method of separation 
is based on this dissimilarity. The lead, zincy mafpiesmm, and am- 
monium ( ?) salts of urson are described. Urson diacetate (diacetyl- 
ursonic acid) closely resembles the corresponding derivative of 
caryophyllin, but is, in genex'al, more soluble and less stable. De- 
composition to the mono-acetate occurs so readily that it was found 
impossible to prepare a pure compound. Acetylurson separates 
from alcohol in plates or prisms ( -f 5TI2O) quite different in appear- 
ance from the caryophyllin compound. It was not found possible 
to purify the product formed by the oxidation of urson with fuming 
nitric acid. H. W. 

4-P3ienylconmarms . II. Adolf Sonn {Ber,, 1918, 51, 
1829—1832. Compare A., 1918, i, 401). — Further examples of the 
formation of 4-phenylcoumarins are given. 

Chloroacetylresorcinol dimethyl ether, m. p. 114 — 115° after 
softening at 112° [Tambor and dii Bois (A., 1918, i, 395) give 119°), 
is obtained by the action of hydrogen chloride on an ethereal solu- 
tion of resorcinol dimethyl ether and c'hloroacetonitrile in the 'pres- 
ence of zinc chloride, and is converted by potassium cyanide into 
cyanoacetylresordnol dimethyl ether, prisms or plates, p. 

152 — 153°. The latter condenses with phloroglucinol in glacial 
acetic acid solution under the influence of zinc chloride and 'hydro- 
gen chloride, yielding ^ :7-dihydroxy-2^ li^-dimethoxyApdie^^^^ 
mann, hexagonal prisms, m. p. 232° (decomp.). 

Similarly, cyanometylcatechol, m.p. 222° (decomp.), after previous 
softening, condenses with phlorog'lucinol to 3^ :4/ :5 il-tetmBydmxy- 
4~phenylcounmrm, which, after being purified through the acetyl 
derivative, forms platelets (-!-2HoO), ra. p. about 270° (decomp.), 

' H. W. 

Improvements in and Relating to Synthetic Drugs 
[Mydriatic Alkaloids]. Naoayoshi Nagai (Brit. Pat, 120936). 
— STOthetic racemic A-methylmydriatine, , ' 
OHUHPh-CHMe-NHMe, 



ORa4OTC CHEMISTRY. 


i. 93 


or its salts is prepared by the coixdensation of beiizaideliyde witii 
iiitroet'hane by agitation for several hours at the ordinary tempera- 
ture in the presence of a small quantity of a solution of a weak 
alkali; such as an alkali carbonate or hydrogen carbonate, or phos- 
phate, or pyridine, etc. The condensation product, phenylnitro” 
propanol, 0 H*CB[Ph'*CHMe'N 02 , is separated by extraction with 
ether and freed from benzaldehyde hy shaking the ethereal solution 
with aqueous sodium hydrogen sulphite. The oily residue is dis- 
solved iix dilute alcohol, the calculated quantity of formaldehyde is 
added, and the mixture is reduced at a low temperature by adding 
dilute acetic acid and zinc dust. The liquid is filtered and the zinc 
precipitated by hydrogen sulphide; the solution is evaporated in a 
vacuum and the resinous residue is shaken with dilute hydrochloric 
acid and ether. The hydrochloride of the base is obtained by eva- 
porating the aqueous layer, and is reciystallised from absolute 
alcohol. This synthetic ephedrino differs in constitution from 
Fourneau's ephedrine (A., 1907, i, 762), and is the racemic form of 
natural ephediine. J, F. B. 

Alkaloids of the Betel Nut. Karl Feeudekbeeg {Ber.^ 1918, 5 1 y 
1668 — 1682). — Guvacine is 1:2:5: 6-tetrahydropyridine-3-carb0xylic 
acid according to the author (A., 1918, i, 403) and 1 : 2 : 5 : 6-tetra- 
hydropyxidine-4-carboxylic acid according to Hess and Liebbrandt 
(A., 1918, i, 401). The author now shows that his view is the 
cori'ect one loy (i) the direct comparison (mixed m. p."s, etc.) of 
corresponding derivatives of guvacine and Wohl and Johnson^s 
1 : 2 ; 6 : 6-tetrahydropyridine-3-carboxylic acid, (2) by the identity 
of iV-methylguvacine with natural arecaidine, and (3) by a compari- 
son of dihydroguvaciiie with nipecotinic acid and isonipecotinic acid. 
Contrary to the statement of Hess and Leibbrandt, dihydroguvacine 
differs in every way from nipecotinic acid, ^ and is completely 
identical with nipecotinic acid (piperidine-3-carboxyiic acid). Di- 
hydroguvacin© has m. p. 261^ (decomp.; corr.), not above 320°, as 
stated by Hess and Leibbrandt (loc. cit.). Tlie nipecotinic acid 
used by Hess and Leibbrandt was in reality almost pure Monipeco- 
tinic acid. Several other errors in their paper are corrected; for 
example, A-methylguvacine (arecaidine, arecaine), when ©sterifiedby 
alcoholic hydrogen chloride, is not demethylated at the nitrogen 
atom; ' 'O. S. 

The Physical Constants of Nicotine. I. Specific Rotatory 
Power of Nicotine in Aqueous Solution. Harry Jephoott 
(T., 1919, 115, 104—108). 

Some Derivatives of Pyrrole. I¥. G. Karl 'AlmstrOm 
(Anfuden^ 1918, 416, 279— 290. Compare A., 1913, i, 1240; 1915, 
i, 989; 1916, i, 568). — In some reactions 5-hydroxy-4-acetyl“i : 3-di- 
phenylpyrrole (A,, 1916, i, 568) behaves as though itweretheS-keto- 
compound. It is not attacked by boiling alkali hydroxide and benz- 
' aldehyde, but by heating 'with methyl iodide and alcoholic' sodium, 
methoxid© ,at 100° yields a mixture' of ' '4-^l.ce^yMr3-^;P^'e^yl4- 

VOE.,OXVI. i. , , ,, 
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^/ieJJi>/jl~b~p//rr(}l()Ne, colourless crystals, i»i. p. 115 — llt^^ (stimcarh- 
m. p. 217° [decoiiip;-]), and 1 P^<liphen.plA-inet^ 
colourless needles, m. p. 113 — 114°. The latter of tliese Is also 
oldaiiieci by heating the former with moderately co,n centra ted Hiil- 
pliuric acid, and is oxidised by chromic and acetic acids t<o phenpi- 

ineAhylinahinphetiyli^ yellow, cpiadra/tic 

plates, m. p. 106 — 107°, from which aniline and phenyl mt/fh p(- 
maleic anhydride, in. p, 94 — 95°, are obtained by boiling witli 
alcoholic sodium ethoxide. 

By heating on the water-bath with 2iV-sodiuin hydroxide and a 
large excess of methyl sulphate, 5-hydroxy-4-acetybl :3-diphenyb 
pyrrole yields 1 : 3-dipheixyl-4-methyls5“pyr.ro]one and 4:aicetyl~b- 
methoxyA:Z<Uphenyl2}y‘rrole, colourless crystals, ra. p. 101°, whi(‘h 
forms a semicarhazone^ pale yellow crystals, m. p. 215° (decoinp.), 
yields 1 : 3-diplieuyl-5-pyrrolone by heating with moderately concen - 
trated sulphuric acid, and is converted into Aadimarnoyl-^mieihoxy’- 
1 :3-diphenylyjyrrol^ yellow crystals, m. p. Ill — 112°, by Keating 
with aqueous-alcoholic sodium hydroxide and henzaklehyde. 

1 : S-IJ iplienyl - 4 - ethyl" 5 - pyn^olone, colourless plates, m. p. 
118 — 119°, yields iilienylethajlmalemphenylimkle^ yellow, rhombic 
plates, m. p. 79 — 80°, by oxidation, from which aniline and phenyh 
ethyhnaleic anhydride, m. p. 46°, are obtained by tlie action of 
sodium ethoxide. 

5-Hydroxy-4-acetyl-l : 3-diphenylpyrrole does not yield crystalline 
products by treatment with acetic anhydride, diazoinetliane, ox* 
a, cetyl chloride, but it reacts with magnesium methyl iodide and tlieii 
with acetyl chloride to form a snhstanae, colourless 

needles, m, p. 119—120°. (IS. 

General Reaction of Ketones. I. Guarebchi {GazMia, 
1918, 48, ii, 83 — 98), — The author has extended his work on, the 
coxKlensation of ketones with ethyl cyanoacetate in presence of 
ammonia or an amine (A., 1902, i, 819) to benzyl methyl ketone and 
its Ixomologues in order to ascertain w'hich ketones react incom- 
pletely or not at all with the cyanoacetate, and to study ihe manner 
in which the new compounds decompose with formation of h.y<lro- 
carbons, 

3 : 5d)k"yan o-2 : QaliketoA-h enzyl-i-methplidperiddn e, 

the l-amm,onium derivative of which is formed from benzyl methyl 
ketone, ethyl .cyanoacetate, aixd ammonia, crystallises in shining 
needles or prisms, p. 255—257°, and has an acid re>action,m 
aqueous solution ; its ammonium salt is ciystaliine, and in aqueous 
solution decomposes with, difficulty into toluene and, the am.inoBi'um 
derivative of 3 ; 6-dicyano-2': 6-diketo-4*‘m©thyl-A®--t©trahydropyridine, 
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Witii bromine water 3 : 5-dicyano-2 : 6-*diketo-4-beiizyl-4-metliyI- 
piperidiii© gives a dibromo-derivative, wliicbj v/lieii boiled with aico~ 
Iiol, best with addition ol a little formic acid, rapidly loses bromine, 
yielding 3 : b-dicyano-4,~henzyl-^~m etJiyltrlmet hyl eii edicarhommide , 

CH„Ph-CMe<VJ^^j;^®>NH, m. p. 266-268°. 

i3-Plieixylet'Iiyl methyl ketone yields 3: o-dicyano-2 : G-diketo-4‘,8~ 
])lienylet]iyl-4-nietliylpi]3eridine, which has been already described. 

3 ib-'/Jicya 110-2 : ^~diketo-A~ben3yl-4:-fthylynp€ridiney 


obtained from benzyl ethyl ketone, forms crystals, m. p. 222 — 22 
wliich absorb bromine, giving the dibromo-derivative. The latter 
loses its bromine when boiled witii alcohol and formic acid, yielding 
3 : 5~dicyaiW~4:-hen0'i/l~4,-mefd2// trimethylenedimrhoni nilde^ 

m. p. 226 — 228°. 

3 : B-Dwyano-2 : ^~dik€to-i-^~plienyletdiajl-^rethylpi 2 )eridrne^ ^ 

CH,Ph-CH,*CEt<g|[g^j;^g>NH, 

prepared from /3-phenyletliyl ethyl ketone, forms crystals, m. p. 
] 81— 183° 

CH,Ph-CP.-<™(™);00>sH, 


forms wldte crystals, m. p. 225°. 

3 : r\~iJivy(ino-2 : (j-di Icet(>A-he ii%yl-A-is^o}n\} iq/l yl ye rid ine^ 


CH.Pk-OP,-<Cg<™):gS>SH. 


forms coionrless needles, m. p-. 248'5 — 249h°, When treated with 
alcohol and formic acid, its dibromo-derivative decomposes, yielding 
a colonrlesa, crystalline compound, m. p. 255 — 257°, which is prob- 
ably 3 : 5-dicyano-4-benzyh4-'«kopropyltriinethylenedicarbonitnide. 

Benzyl ^f^obutyl ketone condenses with ethyl cyanoacetate and 
ammonia, giving a small quantity of a compound which crystallises 
in needles, m. p. 223 — -225°, but was not analysed. 

With sodium hydrogen sulphite, benzyl methyl ketone, i3-phenyl- 
ethyl methyl ketone, and benzyl ethyl ketone form crystalline com- 
pounds, but this is apparently not the case with ^-phenylethyl ethyl 
ketone or benzyl 2 >obutyl ketone. T. H. P, 


'The Three Phenacylammohenzoic Acids- ^ M. ScHomz 
(Ber,, 1918, 51, 1645^ — 1663). — ^The three aminobenzoie acids react 
with <0 -hr omp acetophenone in boiling alcohol to , 'form' o-pfieuacyl* 
aminohm-'zoic acid^ COPh*CH^*NH*CQH 4 *GO» 2 H, yellow leaflets, m.p. 
190° (phenylhydrmonep yellow needles, m. p. 156°), the m4$owieride^ 
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t'olcmrleHs iTysiab, jh. j,K and Uh> \hi,s(}nirrifh^-, 

needles, wu p» 21 P respeetively. 1,1' alkali hydroxide or 
also is preBent in the reaction in tiie case ot‘ l.lie ort*lio- ami lairo' 
ooin poll lids, a by-prodnct is tlie ph(uiaet/l ewt.erj 

(p-e,it€r^ liairdike (n'ystals, ni* ]). ISO*^-^; tM)iou,r!i‘sH medics, 

m. p. 186^). By treatment witli 'boiling atretic a,:!dry<lridf‘ ///• ajoi 
/^plienacjylaiiiino'beiizoic aeids are converteil iot^o the eorrcBpomlitii.’' 
'N-aceti/l derivatives, pointed prisms, im |), 217^^, and leallet'is, in. p. 
respectively, Init the ortho-cam jioinid is (Hmve.rted ini4> a .so/A- 
stance y (xilouriess necMlk's, m. |>. 

288*^, which is regardetl a,s 
1 » 2 >htuii/l‘prope?iplene - 2 : 1 ~ kn/o/c (annexed 
formula). It develops a 'blood-iXMl csolorai.ion 
with aicdholic ferric cliloride, forms a. d/» 
hromide^ jiale yel Icnv 

in. p. 265*^, and is (lonverted by hot a<:fuei>us 
alcoholic potaasium hydroxide into the ^^^damium sa’It of an neUi, 
Oi7HijjOyN, colourless needles, m. p. 300^-^ (decomp.), wlrich drKis not- 
give a coloration with ferric chloride, forms a dilynniiidfp pale yellow 
needles, and yields a phenylhydrazone, yellow needles, no |k 221*'’*’, 
and is therefor© regarded as indoo:pL2-^eimiamic mid^ 

C6H4<§'g>CH-(.Th;oii-co.,ir. 

It is acetylated by warming with acetic anhydride, but the pnidutt, 
(J17H12O3NAC, i‘hombic crystals, m. p. 167^, no h>nger exlii’bits ilic 
properties of an acid; it regenerates indoxylcinnairiic acid after pro- 
loiiged boiling with aqueous sodium hydroxide. 

By boiling with phenylliydrassine in glacial acetic? acid, all three 
|,vhena'Cylaiiiinobenzoic acids yield the phem/lJhipImzone of .s-pheii- 
acyl|dumylhydrazi;ne, NHPPNXThdlHyNIBN J'lldi, yol^ 
m. p. 147*^ (acetyl derivative, CboIIn^N^Ac, yc41c>w crystah-v nu ju 
20:P). ^ ^ _ 

w~Bromoaceto|>hetio,ne and phenyl hyd'razi,ue react in boiling a!<?o- 
hoi to- form, not the preceding compound, Imt 'a 
CUHfwNi, colourless needles, m. p. 174^, which is regarded iia teirtp 

CPh*C%NBh*N' ... . .. 

11 — .. LX.,a,ud iH mimeric with 


*NPh--OHa-CPh' 


2>he/7hyhP4etracarlatmie, 

the substance,, m. p. obtained by^'Heas in 1886 from, the same 
two reagents in alcoholic solution at 0^. Cl S. 


Aldehyde Derivatiires of Hhodairiiies and their Fission 
Products. I. BunoLr Anpeeasch (Monatsk^ 1918,39, 41l)'"“d40). 
—A study of the oxidation, reduction, and fission of various con- 
densation products of aldehydes and rhodanineB. 

A solution of phenylbenzylidenerhodanine in boiling glacial acetic 
acid is oxidised by bromine to phenylbenzylidenethiocarbimideglycol- 
lide, m. p. 209^ (compare A,, 1917, i, 663, in which the nu’ p^ is" given 
as ; 23,9^, in error); similarly, phenjrbo-nitrolmzylide^^^ 
yields phenyl - o - mtrohemyUdemthuwf^rUtnideglyeoU^^ woolly 
needles^ m. p7 204^. 
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The following' suL>siaiices luive bee,n ])rep'arc(l wiili a view to' the 
wiudy of t»heir recliiciio'U : ^^ithyMiodanhie. (from ethyl, a4iromo- 
l>iityrate and a,in,nioniiim ditliiocar hamate), yellowish -wliite, crystal- 
powder, m. p. 105®; Z-phen^t/l-^-ethyUdm^ tliiii, pale 

yellow plates, in. p. 123®; pale yellow 

needles, m, p. 83®; o-nitrohenzyl phenyldifXiocarhamatey 
NHP]rCS*S-CKyC«H4-m., 

ftulpliiir-yellow needles, ni. p. 120 — 121®. Attempts to .reduce- etliyl- 
ideiierhodaiiine and pheriylethylidenerhodanine have not yielded 
satis, factory results np- to the present. 

The varions aldehyde condensation p-rodncts of the rhodanines are 
fotind to be decomposed with widely differing velocities by alkali; 
those containiug a liydroxy-groiip in the jrlienyl residue are partici.i- 
larly resistant, so tliat, in, general, they arc only decomposed under 
(.conditions which, lead to- tlie furtlier clegradatio.n of their fission 
products. The most suitable reagent is a solution of sodium amyl- 
oxide in a,myl alcoliol, probably by reason of the higher temperature 
which, can be attained. Under these co-nditions, phenylpiperoiiyl- 
idenerhodanine yields phenylthiocarbimide- and miefdiyflenedioxif-a- 
fJhidxmnum.ic acid^ CH 202 *Cp,H 3 UHIC(BH,)''COo|I!, yellow, micro- 
scopic needles, wliich begin to decompose at ca. 170® and are com- 
l>letely molten, at 208—210®. The latter acid is transfor,med by 
io'dine into dixfdydddxdmrricMy/leJi'edioxj/m^^^^ acid, in. p. 228®. 
B i in i 1 a rl y , p-7^ ydroxy-m - w e t ho ,r y-a- 1 Mot cin ^taniic acid, 

pal© chrome-yellow, rho.mbic plates, ni. p, 183® after softening af 
170®, is o],)taiiied from the condensation product of vanillin and 
phenyl rhodanine, whilst the anhydride of o-hydroxy-a4:h,iolciniia:mic 
acid, (m. p. of benzyl derivative, 164 — 165®) is prepared from 
phenyl-o-hydroxybeiizylidenethiocarbimideglycollide, Phenylfuryh 
idenerhodanine yields fifrylthiolacryUc aedd, 
C.{H;ib-CH:C(SH)-C02H, 

line needles, m. |>. 102 — 103®, whicli is transformed by iodine into 
the correH|")onding dhalpM-doHicid, lemon-yellow' needles or hexagonal 
plates, itu p. Fission of p^hydroxybenzyliclenerhodanine, 

ra. p. 274® after softening at 260®, did not lead to the isolation of 
7^hydroxy•a4hiolcillllatrdc acid, .but its formation was proved by 
the separation of .its hcnzyl derivative, colourless, microscopic 
needles, m. ]>. 1,83®, The free add, chromeyellow needles, m. p, 
186®, was prepared by the- action of a solution of sodium amyl oxide 
in hot amyl ' alcohol on |?7i(3/?y7-p-7^yd?ro,ry 5 em^zylidxMerhodamne, 
(cadmium-yeilow neeclles, m. p. 285®. The corresponcling disulphido- 
add is a yellow, crystaliine powder, m. p. ,197®. \\>Dim€t%ylamino- 
mdUoldunamic add has m,. p. 160®; the corresponding dimlpMdo- 
add is a scarlet powder, m. j>. 198®. 

f^Amifwhemyhdenerhadamae forms fine, woolly needles resem- 
bling c,h.romium trio-xide which soften at' about 200®, and ^ are not 
completely melted, at 290®; ^'li-ddMtoS-p-umimhensylidendMmol- 

idim, is u, dark, reddislnbrown, .powder 
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Ai^s'riu,r:r 8 ov ciiMiViK'AL vwmiH. 


whif^it, fiiriJu^r c'bir'kf'Hs froiri a, bonk ‘JOO'k ;hm 1 lia^ nn th'innir ih. f' 
Ai''ic'’'t'H pts t'O- f'lrroui pnsB I'lu'sc* sulisi-a.iHM'H, a.H ali^'o [jlsruyl u nil 
idcnieriscHlriiHiU-^ by a.Ikall led i(» retail Is. 0. \\A 

Farabaaic Acid- RouKRTBMtntKN'i.^a.iui Aih>lf Aseiii-: (/li/zM/Ze/f. 

1018, 4il6, 20r>"-— 20kS'). Panil.atnie acM<l eaii fa,* ohiabied iit mIhhiI- 

I>3"h yield, 'l>y rapadly addin, s( 8’4 ^’rama ol,‘ urie OiO e.r. nf 

iiikric acid,, B ,!’d,, lieai.ed at. TO"^-, eva|,H)rai I-I h' ^Aidutiun t(t dry 
ness, and eva|)oratii).g tbo residue two or i',hre(,^ iiao's with 
acid, D 1 ‘4, tnii.il the evoltiiioit of ipts ceast*s. lOic |,H'od'Ui,‘t 
crystallised frotn boiling water. C. 8. 


New Compounds to be employed as Colouring Matters or 
ill tlie Production of Colouring’ Matters- Anihira Anch!. 
(Kog. Pat., ill 134 7, 19 IT).- -A new iyp<' cf (•orn[NHinds, btr winch 
idle tiaine of parajseiies is sri,ggested, (*oi,tt.ains lavi) hoarzciK^. tuicdid 
(or iiiKdei of beny^ena derivatives or other r-yidic^ gi'tHifw) linkrul 
togetiior through four para-earltou atouis of the omdei by two 
uiferogen atoms. Of the i-lirce phases of the ffumndji whit*.b may 
be assigned to iih'traz.ene, two' (I amd TIT) iHuuimf! idimiical in ibc 
absence o-f uosyiumeiri<!al sulwlitui iou : 
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I'^araycuos are .prepared by heaiin,g a pa,rahalogeii subsiituiled 
aniline or a-iuiphthylatuiiuy or devrivatives of either ccmtalidng 
indifferent groups in the nuclei, with a ctjudeiiHing agind., 
such as zinc chloride, ferric chloride, aluiiiirtitrrn chloride, 
o!“ phosphoric oxide. The product of the, reaction is a 
hydroxy}>arazeue, which is <x)n verted by , reduction into |>ara 
yene. The parayeue tluis obtained. fn,uu, ■ /C'clilorcuiuilitu* is a, 
chirk blue powder which, when dissolved in diluii^ ftceldc acid, 
:may 'be used for dyeing wool or silk. 8pecia1 colouring nm-itcin 
may be produced by introducing at.ixocl.ircmnc, gtanifw by 
the ordinary methods. X^arayenes will fo,r,ni ssilts wilts aidds by 
addition to one or both of the niirtigmi atoms. [8e<y furilicng 
/. L^oe. Ohem. If^L, 1919, Pebrnary.] ” (1 A. M\ 

luteractiou of Aliphatic Diazo-compouuds and Diphenyl- 
'keteu- J. STa'REDA. 'y Boahbs (Ami ,P/>. 'Qiidm,, 1918, 16, Clll»«-624). 
— With phenyldiazomethane, diphenylketen prodnees'a 
Cy]H|(, 501 sri,? 'white crystals, m. p. 196^. Dlphenyldiaxoinethane 'ami 
diphenylketen yield yellow cr^/i^taU, m. p. 133— '135® (clecoinp.). 
The product from diphenylenodiazom ethane and diphenylketen,' is 
a dark yellow powder, in, p. 1,57® (decowp.). Tire couHtltiitioii ol‘ 
these st.ibsianceB 'is being further mvestigated, A. »l» \¥, 
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Preparation of True ¥at Dyes” from Di- and Triaryl- 
mefcliaiie Dyes. Heineiom WrKi.ANn (i).IL--P. 308:.^98 ; from 
(■hejn, 19JS, ii, 782~--783).“ ■ -By treaimeiifc of irlie dyes wild 

alkali hyposulphite solution, colourless alkali salts are otitained 
wliicili a, re soluble in water, and arc reoxirlised to the original 
dyes with extraordinary rapidity by atinos|)heric oxygeji. Erjr 
exaniple, crystal violet yields sodiiiin liexa:niethyltria,niin.otri|)lieiiyl- 
i noth an esulplioo a l,e , C‘(CV, B p N Me^ );p SO^^N a , crystal li si u g i n glisten • 
ing needles. H. W. E. 

Some Derivatives of Isatin. Anpre Meykr (Cornj^l. rend. 
1918, 167, 1070 — 1073). --When the ainino-oxindole obtained ]>y 
the rednction of isatoxirne. with tin and hydrcnhloric; acid is 
oxidised by potassium ferricyanide in dilute solution, in addition 
to isatin, a small amount of a red compound is obtained. If the 
isa,toxijn© is reduced by zinc and acetic acid, the srnc salt, 
C-j<.H,^OoNyZn, of this red. comj)ound is obtained. From its 
behaviour on reduction with sodium hyposulphitei o-r when dis- 
solved in sulphuric acid, the author considers that the red (lom- 

.V poiuid is probably identical with. 

MeC_..C — .N^Ci \ Xl Wahl and. Bagard's vAvrindigotin. 

MeN CO \ j/\ /' Mixed rubazonic a(^ids of tlie isatiu 
\/ series may l)e pre]>ared by condensing, 

NFli in alcoholic solution, a:mino*anti- 

pyrine with isatin, r)-l)rotnoisatin, 
T) : 7“flil)romoisaiin, and naphthisatin. They have the gemeral (.ff)!! - 
siit.ution (annexed formula), where X represents the substituted 
benzcue or naphthalene nucleus. W. G. 

Derivatives of the Indole and Indigotin Groups Suh- 
stitnted at the Nitrogen' Atom. August Aliujbt {Annalcn^ 

1918, 4'16, 24{>--.^‘278. Compare A., 1910, i, 821).- 14:I.ydr()xy-2« 

ihi<n3d)enzoyloxyoxin(:!olo (A., 1915, i, 595) only react, s in the thioir 
form in foritiing the acetyl derivative. In all other <!ascs, ii reacts 

ill tho tliiol-rofm, Por example, ■ it 

reah'S with |:)h,e:nylhydrazine in cold alcoholic or glahal accd.ic acid 
soiutiO'U to form 2-thud-3dfenzo//Io'.rf/tnrdn€loleid^^ 

hudm-te., NHPh-NH-N(OH)<Q^]?j|P>CI^^^ pale yellow plates, 

nu p, 123—126^ (decomp.), which is also formed from the acetyl 
derivative, acetic acid being eliminated. The phenylhydrazoiie 
hyc'lrat© is interesting in that the sulphur can be extraordi.narily 
easily eli.minated, A/2'-Sodium hydroxide converts it into 
1 : F -h u^dieMfflhydrmk^^^ 

recUiitgular plates, decomp. 237 -240^, dar.ke:i:jii}|{ at in 
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whicli. liN;’i prrisfMico oF Uui two i*{i.rbni)y! groups is sliuwii | ! ) by 
licafciisg ou tha waier-baih with ainlinu or /? loliiuliitu tf 

li yc.l !'()(? hforiba, wliorebj tlic Ihi^drachlorhlr ul‘ t-fio tnt'f! ^ 

sieel-bluo ueedloH, do('o'ni|>. or oF i4u‘ |r-/a////, griMUMsIi diliiu 

(■crystals, decoinp. 218—223^"^, is ohtai'ned, ujid. (2) liy wtlli 

pheiiylliyclraKiiie and its liydrocliloride, whereby 'the iiisphe^i^f 
kj/dru^oive, Ct{j)I::L 4 N;,o, yellow })laies, <h;H*onip. 200" i;; 
obtained. 

Certain reactions indicate that 1 : l^d>isph(vnyl!iydra7uiu)i.nclig<)ti!i 
is able to react.- in the taiitameric enolic form, 


/^(OH) ^ 

'■' * N(:N-Nl[Ph) N(:N-N,llPh) 

Tims ilie substance is inst>lal)'le :i:n dilute aqueotis sotiiiiin bydi*" 
oxide, and is only sjjaringly soluble in alcohol, but ^iissolves 
extremely easily in aleoliolic sodium hydroxide, tit© itolour of the 
solution changing from yellow to blood -rod; the yellow cxdowr is 
regenerated by tlie addition of water. These colonr changes are 
still more proiioimced in the case of the 1 : F-bisphenyliriet'hyb 
hydrazirioincligotiii mentioned below ; the yellow colour of it-s 
alcoholic solution is changed to dark greeu by alcoholic potassi'um 
hydroxide, and is regenerated by the addition of water. The 
presence of two hydroxyl groups is proved Tty means of beiiKoyl 
chloride. 1 : F-Bisphenylhydrassinoindigotiii is boiled with. IDiib 
sodium hydroxide until the dark red mdium derivative is .formed, 
the mixture is then cooled and treated with benssoyl chloride, 
whereby, according to the conditions, th© dihenzm/l derivative, 
;00 




>0«H, 


■N(NH-NBs«Ph)-^^*'^"^N(NH*NB!!Ph)^'''fl"’‘'’ .y‘'''owiMhT«! 

needles, to. p. 190— 19P (this forms a 

plates containing SILO, m, p. 140—145^ [hydrated] or 186 -18fF 

[decomp. ; anhydrous]), or the tetrahemoyt derivative, 

<>9(OB.)— 

» * •N(:N-NBaPh)'''^ ^ ^N(:K>NBs5Phr ^ 


yellow or yellowiah-brown, rhoiubio plateH, in. p. 168 iw 
obtained. The tetrabenzoyl derivative is converted into the 
dibenzoyl derivative by careful treatment with sodium ethoxide, 
and into the bisphenylhydrazone of the latter by warming with 
phenylhydrazine and its hydrochloride at 60°. • 

By treatment with as-phenylmethylhydrazine, 1-hydroxy-S- 
benzoyloxy-2-thio-oxindoIe is converted into a phenylmefchylhydr- 
azone, which could not be obtained crystalline, and ia readily 
changed by iV^/ 2-sodium hydroxide into I -.V -hk'phenlilmet^^fl- 
hydrazinm^ipotm, CgongnOgNj, yellow or yellowitm-red needles, 
m. p. 202° {hisphemjlhjdrmmie, G^jHjgNjo, yellcwiBh-brown plates, 
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«lecoiii|K 1.65*^'^). Tills reacts wiiili cold aleoliolii*. pof^a.ssiirm 
and inetliyl siiipliato to form the dimethyl eiher^ 


/9(OMe) 

« N{:if-NMoPh) N(:N-NMePh) ' 


fdi’ho'xldo 


dark bltiisli-red plates, in. p. 105^, and its sodkmi clerivaiive reacts 
with benzoyl chloride to form only a. dihcmoyl derlwadive. 


<^0(O.Bz) >p..<-C(OBz) 

‘ ]^(:N-NMePh) N(:N-NMePh) 




yellow, quadratic plates, m. ]). 150 — 151^. The dibeiizoyl deriv- 
ative is converted into* the preceding bisplienylliydrazone, decornp. 

by warming with phenylhydrazine, the two henzoyl groups 
being eliminated. 

1 : V-Bu-'^d)rom.oplievylhlldra^inoindigol^^^^^^ f orms 

orange-yellow, rectangular pdates, m. p. 24.7° (deconip.), and is 
converted by warm aniline and aniline hydrochloride into tlie 
hydroclilofide of the anil, 04 oH;^f)^gBro, 2 ITCl, hlaeldsh-bliie, micro- 
scopic plates, ni. p. 227—231° (decomp.). 

The preceding bisphenylhydrazino- and substituted Insplienyh 
hydrazino-indigotiiis do not yield vat dyes on reduction, but 
undergo profound decomposition, the products depending on tlie 
nature of the reducing agent. The course of the reduction in acid 
media will be described in a later paper. The rocluoiion of 
1 : Fdiisphetiylhvdrarifioiudigotin suspended in henzmie by alcoliolic 
ammonium sulphide yields dihydroindigotin, aniline, and ammonia. 
Its reduction hy if-sodiuin hydroxide and zinc dust in an atmo- 
sphere of coal gas ior six days yields a pal© yellow solution, from 
which is precipitated hy m,eans of atmospheric oxygen a dark blue 
zinc salt, probably of 1 : Ikdiaminoindigotin, from which is liberated 
by dilute hydrochloric acid hydrocJilorMe of indigof/kiA. :V - 

vmidey ^ ^ , violet, rectangular pdates, decomp. 

186°, This base terms an acedyl derivative, a very sparingly 
soluble sulphite, 2 C;,nH}) 0 t),]Srfi,IL:»S 04 , needles, and other crystalline 
salts, and is a^ true vat dye, yielding with alkaline sodium hypo*- 
Biilphite a yellow vat from wliuh the imid© is regenerated by means 
of oxygen. Th© preceding zinc salt yields dihydroindigotin by 
rodueiion. C, S. 


Compotmds Derived from Proteins hyEmergetic Treat-* 
ment with Nitric Acid. , ¥11. Oaeu Th. M<)rxkr {EeMmJu 
physiol. Ghem,, 1918, 103, 80—83. Compare A., 1918, i, 198).---*^ 
The occurrence' of 5-nitroglyoxaline-4-carboxylic and glyoxalined™ 
glyox'ylic acids, both oxidation products of histidine, among the 
products of the oxidation of protein, is confirmed (see Knoop, A., 


1918, i, 412). 


H. W. B. 


Hydrolysis. of K&fiTm. I). Beeise Jonbb and Caro 0, Johns 
'{Z BioL Ghem., 1918, 36, 323— 334).~Ka;eTin, thm alcohol- 
Holuble pfi'itcin of kafir (Androimyou sorghum)^ oa:o,i..aixiH 2T2% 
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n'luiiiiiiir irr<,iVo Icuciiio, 8*17,', alanine, 7*8';;', firtiliiie, 

tyrosine, vn.lisie, J?*5';o aiufunnia, 28^7, plienyhilaru iic\ 

as|>a!'l!<* a>(‘jd', 1*0% arginine, l‘i7o loHiidine, (tOiV;;, lysine, ami 
il*8-1*x> cystine. Trypiopban is also pmHUjt, but glycine is aJtsmil. 
Kafirii,! ilim*efore closely resembles zein, t-lie abarhol-snliible proi^uis 
of maize, excerit in regani to its (•otiicnt of trypiof»bau. 

H. \\b It. 

Proteins of tlie Peanut, AracMs hypog’aa. III» Tli© 
Hydrolysis of Aracliin, Gael <>. Joh'ns ami D. IIiv'bksh Jonks 
(7. IHol. Chnn., 1918, 36, 49]-.7i00. Oompare lyrer-eding absti*ari/n 
— Aracliiii contains IG'T^o gbitainic jua’d, arginiju', 5*5'*,, 

t-y}*osine, [)‘37f> as])ariic acid, frOVo lysine, 4’1‘b abutine, 9'9'‘;, ](‘m‘inc, 
pbcnylabinine, 2*07, aimnonia., I'O*?,'. histidine, 1*4', 7, proline, 
i*l7 valine, and O*97o cystine. Ibyptopbiui is lirt^setd., ulyciim 
absent, 11. W. lb 

Cliemical Study of Eiusyme Action. IC. Cl. Falk {Sr.kua\ 
1918,, 47, 423-429.; from /V/ysvb/, /I 1918, 3, ^ 4d7b' 3'‘ht* 
cbenu<uj.I nature of enzynn?s is discussed in ibe light of the residts 
of experiments previously published (<*onp)'<ire A., 1917, i, 598), 

11. W. lb 

Studies in Fermentation. III. Pepsin and Peptic 

Digestion. W, Ib.iujRRMANN (7'^;rmcy7;/br,s‘c//.., 1917,2, 1 *b7 ; from 

('hem. 1918, ii, 741- 742. Compare A., 1917, i, 32). 

sus|}ei}sioii of coagulated egg white in water can he employed for 
fletectiog a small ainouut of pe])sin. 9.1he foriner is prr3{>arf*d from 
dried oomiiiercial egg albuiniu hy dissolving in wa,ter, mndifying 
with acetic acid,, adding sodium chloride, and tlu^n lieating to i'he 
])oiIiiig point with co-ntinual stirring. The f,>roiein sefi?irates in verry 
finely divided -flocks, which after washing and prcHsirig cam Im 
ru]>bed up with a little glycerol to form a f.iaste, in which, form il» 
(uin ho preserved ijidollnitely. A small fragment a, bout iihe siz«3 of ;i 
pea ill .10 c.c. of water forms a milky nuiti which, docs md. yield u 
percefhib’lo sedi.rntnt for several Imtirs. (hi digestion, wiili a trace of 
pepsin and .liydrochloric actid, the tiirlritlity fpuckly disa|i|Kni'rs. 

Fibrin is dissolved by dilute hy(lr(icb,loric aciil, even in f,lm a, hse nee 
of |>e|,isiti.. liepeated addition of fibrin results in an increased ra,ie, 
of solution, wliicdi appears tO' indicate that an a4iiolyl4(3 or prtfd-ic 
cr.izyme is closely asswnated witli fibrin or is formed from ihc‘ fibrin 
by hydrolysis. If the hbriu is boiled prior to the experiment, it df,)Cyi 
not dissolve ,so readily in the dilute acid. H, W'.' Ib 

Tr^rpsiH', and a New Method of Purifying Enzymes. 

Josurn T. Wood (J.hShc. Ghem, Ind., 1918, 37, 313 3151'). '■It 

lias been, stated by Holzberg (A., 1913, i, 692) tliat when a Baturated 
solution, of s.afranine is added to a neutral or very faintly alkalitie 
solution of trypHi,m a precipitate is ff>r,med wliicdi fuisHesses proieo^ 

; ,,!ytic' properties., .This statement is confi,rmofl 'I,jy the autlmr. iind i,i 
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is. shcnvii iiliat. tho niat-erial <‘onKisi.s t)!' prot-eiii iiuiiks* 

witfli ifie s.a,.fraiun€! and the enz^nne in an adworbcal <‘onflition. 

Trypsin or otlier enzyme ca^i !)c piiriiieil by disselvin^i^ in a small 
(uiaiitriiy ol’ 'waier and allowin,^ tlie solut-ion. to sojik iidio filter or 
b'lolivin^t^^ pa|>e:r. After .ra{>id drying a,t a low toinperatnre, the pro- 
t'Clns are retaified more teriaeioiisly by tlio [>a]>er than tlie enzyme, 
and oil placing in water for a few minutes and then fdtering, a solu- 
tion of tlie enzyme is olitaineil practi(;ally free from, prolieim Sncli a 
{>rotein~fr'ee trypsin solution does not give a.ny ])reeipitate with 
safranine. II, W. B. 

Action of Mercuric Acetate on y?-Toluidiiie» I. L. 
YK('icnH)TTi ((ror;;;r/^«'/, 1018, 48, ii, 7S- K}. Ootnpare A., 1914, 

i, 1009). The Interadrion f)f mereuri(^ acetate (1 mol.) and /riolu.* 

idine (I :moh) yields p / (dnidi//rifu:rr.N naf'cirrf 
NiT/Cv;j,r,5Mo*:H;g-OA ca 

which forms sliiningb white (Tystals, m. p. the mercnri acetate 

gronf) probably octapn'es the nrtl.H>])ositton to the. aairino-group. The 
(■,‘o,rres[) 0 'nd.iiig /cyr/roavV/c , NTTcyO(;T:L^M e^lirgdlli, cryst^allises in pale 
yellow plates, m. {). 219 213^, which begin to turn brown at about 

120®; it renders water strongly alkaline. The eJ}lorid(\ 
(t/rf^NCJll'I'g, forms prismatic needles, m. \>. 170®. T. If. P. 


Physiological Chemistry. 


Quantitative Evaporation of Blood Serum. (Ikoror If. 

Buii'iiO'ws and Enwi.u J) Conn (./. Biol. 1.918, 36, 987 590). 

Idle apparat'iis consists of an ordiimry distilling Oask of at least 

I lit<rB ca|,KU*.ity s'up'plied witli 100 grains of rattier large glass pioarJa. 
Tlie stofiper (‘arries a, droj)|dng funnel, the lower end of wblcli 
('X tends into the bulb of the Ibisk. The .side-tube of the flask is (jon- 
lua'ted with, a vcrif<%'d <'‘ondens(n\ which enif,)tieB into a previoiiHly 
wedgbed 'bottle of size- suitable for trapping tlie eva|,K)rated and 
(’omlensed wat,m\ ’Fol!ow,iug this in suceeBsion is a weighed (calcium 
chloride tiower, a manometer, and. a vacuum pumfi. Tlie trap bottle 
ami cahaiim cliloride tower are iminerscd in i(, re-cold water, and ice- 
wfiter slion'Id flow through, the condenser jacket. 

Tlie 'ffask' and a]>|)endageB having been woigl’ied, tliO' apparatu.s is 
exhausted to pressure of 1 cm. of .raercniy, or less. The flask is 
immersed .i'u a wator-batb. at 50®, and tlie liquid serum is then 
allowed k> enter slowly through the funnel as nearly as posBibl© at 
tlie rs'ito at whicli evaporation proceeds. So treated, the serum 
foams largely and leaves a friable product which adheres loosely to^ 
the walls of, the flask. When the desired amount' of li(|uid has been 
ova'poriitcd, the ccrld water of the comlouHcr jaedeet is rophu'^ed 1:>y' 
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warm w?i.lor and air nlowly admitted tliroiigli tfie fmuirl. This is 
InllO'Wed liy re-oxliaiistioB wit.li slight raisi,ng of t.he i.empei’atiire cjf 
i;lie bath* When the serum is dry, the apparatus is disiruiiiTiferl 
juk! the parts weighed. Beniin cotiiaitis al>oiit 9% of solids, mddelu 
;is thus obtained, dissolve readily in water, yielding a. sligli!';!}'- 
turbid solution, il. W. Jb 

The Action of Ferric Thiocyanate on Normal Hiiiiiaii 
Seram* Arthur 'V’eenes and Eogkr Doimm (Ccmipt, reiut, 19IH, 
167, 972 — 974),^ — The ireagent prepared by the aeiion of aiunimiiuifj 
thiocyanate or ferric chloride is added to a series of tufies r’otitaiu" 
ing 6*4 c.c. of diluted serum, in dinunishing dilutions. The firid. 
tubes show no precipitation, then follow a series of iiifies in whifii 
prcndpitatiou takes place, ami these are. followed liy a.iiol.her s'.erif*'' 
with, no precipitation. 8. lb 8. 

Mineral Metabolism in Experimental Acidosis* IviNUiio 
Clo'TO (J« SioL Ghem,, 1918, 36, 355 — 376).”“-Tho daily admiiiistaai 
tioii of hydrochloric acid to a rabbit during a period of from one t-o 
four weeks was accompanied by an increase in the urinary excretion 
of phosphoric acid. Subsequent investigation sliowod ihiat tifi'» 
muscles were deficient in pliospliorirs, sodium, ancl potassium, and 
th,e bones in calcium carbonate. Tlie fat (xmtent of the skcleiriu 
was also greatly reduced. These results indicate that in judd, 
intoxication , a.tTer the carbonates in the body iluids liave licnn 
neutralised, the alkali .phosphates of the muscles and tho (%ah‘iuiii 
carbonate of the bones are drawn on i,n the attempt ti.i ,iuiutita,in lihc 
hydrogen-ion concentration of the body tissues at the nor.mal level. 

H. W. B. 

Comparativ© Metabolism of certain Aromatic Acids* 
II* Fat© of |5-H3rdroxyben2!oic Acid and p*Hydroxy- 
phenylacetic Acid in the Organism of the Monkey. 

Carl P. Bherwin^ (A Biol Chom., . 1918, 36, 309 318. 

Compai’e A., 1917, i, 603).™Foeding oxporirnenta on a .inoukey 
{3iacaenB rhesus) indicate' that in relation tc> the procjCBS of the 
metabolism of th© aromatic aTnino-aci<lH, tlie monkOT stands in t,lie 
same positiO'ii as otlier lower animals and tlms diffe,rM fi'cm .uiaii. 
The monke'y excretes tlie j^-hydroxybenzoic acid in tlie urine .in an 
uncombdned state, whilst a partial combination with glyeino iakew 
place in the human organism. On the other liand, fe-hydroxy- 
plieuylacetic acid is partly excreted as jr^hydroxyplieuylaceiuVie acid 
in, the case of th© monkey and lower animals, but is exinniod in an 
uiiicombined torm in man, H. W. B. 

Metabolic Gbanges induced by the Administration, of 
Guanidine Bases. V. Change of Phosphate and Calcium 
Content in Serum in , Guanidine Tetany and the Belation 
between th© Calcium Content and Dextrose in th© Blood* 
G; K.'Watanabe (/. Biol Ohem., 1918, 36, 531-«h4;6.^ Com, pare A», 
1918, i, 327),"— The administration of gimnidine to rabbi, to pro-ducofi 
'& condition of 'severe acidosis with' "the retontion of ' |ili<)'R|diafccs^ a 
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decrease ol’ caOsiuiu its, the blood, and a hypoglyeaniiia. After ilie 
extirpatio'ii of the parathyroids iu the rabbit, pheiioiueiia and «yiup- 
toms are observed wliicli are similar to- tliose occiirriiig after the 
adiiiiiiistratioii of giiaiiidine. Since there- is a large increase in the 
guanidine bases in the blood in parathyroid and in idiopithic 
tejtany, it is possible that the fundamental cause of tetany is the 
!tu‘reased formation of guanidine brouglit about ])y ilie disturbance 
of the function of the parathyroids* IL W. B. 

Influence of Protein Feeding* on the Concentration of 
Amino-acids and their Nitrogenous Metabolites in the 
Tissues. JI* .l;:L MiTnuECL (J. BioL Ohem„ 1918, 36, 501-«-520).-~.- 
Ihie concentration of aiuino-acids, ammonia, and urea in the tissues 
of rats is coinparable to- that in tlie- tissues of o-tlier inainrnals. In 
,tlie young, growing animal the concentration of the amino-acids iu 
the tissues is considerably higher than in the adult animal, due |3os- 
sibly to the greater metabolic activity of tlie young as compared to 
tlie adult tissues. The effect of feeding with protein de-pends also 
on tlie age of the animal; in young rats the concentration of the 
amino-acids and urea in the tissues is increased, wliilst in the adult 
animal n,o or o-nly a slight increase can be detected. H. W. B. 

Animal Calorimetry. X¥. Further Experiments Relative 
to the Cause of the Specific Dynamic Action, of Protein. 
H. V, Atkinson and Geaham Lusk [with G. P. Sodeestrom] (J. 
IHoL Ohenu, 1918, 36, 415---427. Compare Lusk, A., 1915, i, 614). 
“'-The administration of hjdiuchloric acid to a dog 'Causes a slight 
increase in the basal metabolism, but a further increase is not 
observed when aspartic acid is simultaneously given. Aspartic acid, 

I live giutainic acid, does not therefore exert any specific dynamic 
ludlon. Asparagine and 'glycine behave very differently in meta- 
bolism, the former being witho-ut specific dynamic action, whilst the 
latter exerts the most powerful specific dynamic action of any ol‘ 
ti'lie amino-ac^ids in protein whicli have been tlius far tested. There- 
fore, tbe hypothesis of Grafe {DeuUeh. Arch. Klin. 1915, 

118,' 1) that tlie specific 'dynamic action of protein is 'due to thci 
amino-radicles O'f the amino-acids is shown to be incorrect. Neither 
Buccinic acid, nor acetamide is found' to increase the heat produc- 
tion of tlie animal. The authors draw the conclusion that tlie pro- 
cO'Sses O'f deaminisation and urea formation have nothing to^ do with 
tiie specific dynamic action of protein. II. 'W. B. 

Penetration of Neutral Salts into [Animal] Cells. Wilhelm 
VON Moellenhoeff ' (Kolloid Zeitsch.^ 1918,' 23, 158— 168).— -A 
number' of experiments on the penetration of solutions of so-dium 
clilo-ride, manganese sulphate, uranium nitrate, and potassium ' sul- 
phate into- liver and .kidney cells' of animals are described- The 
'ex|>erimentS' show that' sufficient, of the salts penetrate 'to' produce "an 
'intracellular pi^ecipitation of the acid' colour substances contained in 
'the 'cells. This precipitation is identical with the action of neutral 
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salts on .seuii-coltokls and is (‘hara-ckTiscal as a dinniiutioii of I Iso 
dispersion. The process indicates that t4ic ecH waJln Jirt* |.H‘ri!i!>5i,'ble 
t 0 ‘ neutral salts. The process is in keeping with Ihc i henry' of 
sp()ngedike structure for protoplastn. «K S. \ 

■ Synthetic Capacity of the Mammary Gland. I. Caa 
this Gland Synthesise Lysine ? K ih 'Mart, V, hh N'klhon, iind 

VV. Prrz (,/. liwi, (Jhem,, 1918, 36 , 291 807). Hats fed on a lysiia- 

free- diet of zeiii and trypto[)han witli noti-nitrogeiioiis i!nl)slane<‘s are 
able to give birth to their young, but a^ppear to 1)0 unable to rv.iv 
them, it is considered that these resulis are <hi6 k> the hiihii’o of 
tlie .mammary glands of the rats to produce snOi<‘icrit milk, owing 
to the absence of tlie lysine necessary for the formation of the 
protein normally present in rat’s milk. 11. \\h Ih 

¥itamine Studies. II. Does Water-soluble Vitamin© 
Function as a Catalase Activator? li. Adams Dutoukk ami 
Ferdinand A. Collate (/. BioL Chan., 1918, 36, 947- ■-BbO, Co,m« 
pare A., 1918, i, 561). — Vitamiiie e.xitracts do not increase the <,iita«' 
lytic activity of extracts of liver. The vitamine in the. body docs 
not act as a direct activator of catalase, but seems to stimulate the 
organism to greater production of the enzyme. I'l. W. Bb 

Vitamin© Studies. III. Curative Properties of Honey, 
Nectar, and Maize-pollen in Avian Polyneuritis, il. Adams 
Dutcher [with L. V. FranckJ (J. BloL Vhem., 1918, 36, 551- hoi'). 
Compare preceding abstract).— iloney contains a sijiaU iimmuit of 
the water-soluble vitamine, but the amount is so sjuall that Om curii - 
tive effect can only be observed after (concentration of the viiam'un* 
by adsorption with siliceous earth. Ntntar afipcars to be almosl, 
free from vitainines, but maize-pollen is relatively rich in this 
respectp, small amounts of pollen extract being sufficient* to cause ifu^ 
recovery of pigeons in the last stages of |K>lyneuritis. It k possildf* 
that it is the pmmice of pollen grains, in ordinary honey which 
(jonfers on it its small curative-power over juvlyneuritis. i/L 'W. li, 

= ■ Quinine in Animal Tissues and Liquids ^ with Methods for 
its Estimation. 'W. Bamsdkh, I. d. Lirkin, and li Wiutlev 
{Ann. TrojK Med Fcmmtol, 1918, 12 , 228—268. Compare iiams- 
den and Lipkin, A., 1918, ii, 261; Hartmann ' and Zila, A., 1918, 

1 , 328).-“— The method previously described by BaiUHclen and Liiikin 
,m applicable to the estimation of quinine in most tiasue®, but not 
ni liver and brain. ^ Given in large doses, the alkaloid accuimulates 
m most tissues (particularly the auprarenals and kidneys') much more 
tnan^in the blood, where three-fourths is in the serum but scarcely 
any in the red corpuscles; 90% of an intravenous dose loaves tlm 
b.Dod in first minute after .injection. Quinine resists piitre- 
factiTO m urme and feces, hut is rapidly attacked post mortem 'by 
trie liver, presumably in a manner identical with the normal fcMriiUL 
.totivemrocesB of quinine metebolkm during' life. In, a succimionVif 
large doses by the mouth more than 90% may fe scMnetalmlisech In 
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iriai! iliere is coiisi(lera,l)lo idi()syiu.;!*a(‘y, but'h. as regai'ds tlie rate' oi’ 
exiU-etioii and tine concentration in. the bloo-d; idgli (Joncentration 
in the blood is associated 'witli thf3 symptoins of t|ninine intoxir'a.™ 
tJon. Qiiiiiotoxine is attacked by tlie liver like (|niniiiej but some 
.*ii least is excreted uiicdianged by tlie urine. G. B. 

Creatinnria. I. Exogenous Origin of Urinary Creatine* 

IL Steenbocmv and E. G. Gross (J, Bio/. Ohevi., 11) .18,, 36,^ 

1265- 289).'-— Experiments, on ]>igs are described, the results of wlih.'h 

indicate tiiat creatine is formed from a pre<nirsor or precursors in 
the ])rotein inolecude. Urinary creatine has an exogenous origin 
only wlien the protein in the food liappens to <‘()niain a large |,)rO” 
portion of the creatine precursor. Feeding witli excess of a protein 
t:(.)iitaiiiing a, relatively small proportion ot tiie creatine precursor 
may result in an inhibition of the production of croaiiiie, on a(!count 
of tlie accompanying dim 1 mi t ion in protein katabolisrn effected by 
the agency of the nou-nitrogenous portion ot the "firotein of the food. 
In 'the discussion of tlie results attempts are made to- .reconcile the 
numerous afiparently contraflictory condusioiiH arrived ai* by other 
wo'fkers on t]ii,s subject. H, W. B. 

Method for the Identification of certain Carhamido-acids 
in the Presence of Amino- acids and of Urea. .Altck llon;D.K 

(/. Bud. (Ihuiih., 1918, 36, 4G7 474),~*-The method co,iisists in. 

decomposing tlie urea i>y urease, and then extracting the carliamido" 
acids, after acidifying with phosi), boric acid, hj .means c,)f ethyl 
a.c,etate. Tlie extrac-it is then distilled witli steam aud the aqueous 
residue clarified with charcoal and then corn.'.entrated to small bulk. 
Thc^ crystals of carbainido-aiid which, separate are identified liy the 
melting point, etc. 

A .inetliod, for the (puiniitative estimation (.if these- acids l.>y the 
"Van 81yk© process is iii'ised on the fact that the anhydrides foimied 
from thorn are not. dec, composed hj .uitrous acid. The differemx^ in 
the volumes of gas evolved. Indore and after lu>iling ti'ie oarb'- 
amirb-i-acid solution with. liytlro<dil<.n‘i<^ acid is a nuMisiire, tlierefore, 
<,)f tlie amount of carbarnklo-acirl ])resent. 

A|>plying these imd<hods, it is found that after the injection of 
amino-acids into cats, (3a.rbamido-acids cannot be dete<d-ed. in tiie 
urine, wliilst injected (carbarn ido-futids ?ire excreted in an unaltered 
form. Conjugatio-n of amino-'aclds with urea 'preparatory to ©xcre» 
ilon does not seem, therefore, to oo(n;!r in t-he animal organism. 

' tt W. B. 


Chemistry of Tegetahle Physiology and Agricmlture* 


Autolysis of Starch* W. Biei:)eemank {Fenmmifoneh^ 1918, 
fi, '200; from Oheru. Zentr., 1918, ii, 758. Compare A.,' 1917, 
“B'oilcc"! starch aolutio-tm a'fter Botne^ weeks be-emne i'liiected with a 
l)aet©rium which forms a Bitlphut-yellow pigment and hydrolyses 
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sl'ji.r<'ii tli'xi r()s<^. 1'he bacl'eriuii* is ponsibly itleiiikm! willij 
fir ;ii UmvaI c^la.sely related ie, Hchardieger's lifniilim wuuxrnm. 

previriiisly recorded {Uii*u]ysls of was friar^lmbiy dii© to 

iiitiHiloii with ilsia irdero-organisrji. IL Wt E. 

Azofieaiioa. 4* K (hiKk\m (l^oU 1918, 6, A 

rf'«iii»ie of file literalaire on iihe hu bjec^f of nitrogen iixation by ;h7f^/r:r‘ 
iHK^frr j'ind t ^ithsirhiiirni A fiili b'ihHogrji|)by i;-* 

a.piiondeiL W. fj. 

Infitience of certain Conditions on the Comparative Coii» 
sumption ol Dextrose , and Dsevnlose by Sterigmatocystis 
nigrai starting from Sncrose. Marin M-olliaro ((JoitipL rend,, 
1918, 1€7, 1043 — 104,6). — Using a culture liquid in v\diicli idle 
nitrogen is entirely supplied by one ainmouimn sait ami the ratio 
nit.rogen : carbon is 1;1G, it is found that the ratio of dextrose to 
ki villose tioiisuined is considerably increased by the presence of 
acid, Bimilarly, the ratio dextrose to kvulose (joiisuined is in* 
lU'eased if the ratio nitrogen : carbon is diminished to 1:160. In 
each of these cases, the weight of myceliuin obtained in a given 
time is also diminished. It is considered that laivulose plays the 
principal part in the building up of the tissues. W, (I, 

Capacity of Alcohols and Acids to Sustain the Growth of 
Yeasts and other Common Fungi. Th. Bokoeny {AUfj, Ihwi 

Jlapf, Zeit,, 1917, 747; from Bled, Zenir., 1918, 47, 191).* The. 

author has collected information regarding the behaviour of fungi, 
yeasts, and bacteria when cultivated in media containing various 
alcohols and acids. All acids exert an inhiliiting action on 
fernaentation when the concentration is increased to a certain 
limit, which differs for each substance. Formic and oxalic acids 
are specially toxic. Bases are more poisonous Idiaii acddB towards 
yeast. IL WAB. 

Quantitative Estimations of the Enzymic Activity of 
Living Cells. I. H. Eulee, (). Hyanbeeo, and S. 1 'Iuiniv.k 
{FermenifonwiK, 1918,^ 2, 194*^199; from (Jhem, Zenir,, 1918, 
ii, 746).* — At 16*^, an increase in from the optimum for yeast 
iavertase (5d)7 to 4''67) to 7*7 reduces the activity of the invertasi? 
from 0-067 to 0*007. ■ H. W. B, 

Influence ol certain Substances Extracted from Yeast by 
Alcohol on ' the Activity of the Yeast Enzymes. 
Ara>EBHAL»BN and H. Sohaumahn {Femmtformh,^ 1918, 2, 
120-— 161; 'from €hcm, Zemr,, 1918 , ii, 737---7S8).— An extract of 
. yeast, prepared by boiling with 10 % sulphuric acid and subse- 
quently treating with alcohol, exerts an accelerating action on the 
enzymic cleavage of sucrose and maltose and on th© fenrieiitation 
of 'dextrose, Isevulose, and particularly galactose by yeask ^ The 
fermentation, of lactose ’ is not affected. The activity' of cartr* 
^'oxylase is, increased. The accelerative' action of the extract, is 
observed, not only with Jiving yeast, but 'in the cases ol dried' yeast 
y 'and presaed' yeast Juice. ’ Tarions fractiom 'can' be prepared iroxri 
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the c'.xlracti pocsBeHsiiig divei'^^e degrees of aciavatiug |)(.>w(',t;, one of 
ike BiO're poweriul being terined ‘‘ eulioniiid’ This latter suiKslaiict; 
is pre^pared 'by precipitation of the alcoliolic extract witli acetone, 
and is completely free from ] phosphor u,s. like aufciior suggests 
tliat vitamines .may resemble these extracted substances ii.i exert- 
iiig an activating influeTi(.‘e on certain enzymic processes, in the 
body. '■ H. W. B. 

Beliaviour of Yeast towards various Carboliycirates in 
various Concentrations y and tlie Effect of the Addition of 
Amino-acids on the Fermentation, Emil Abderiialden 
{Fameutfom^.k., 19iG, 229; from Bied. Zenit., 1918, 47, 190).— 
The extent of alcoholic fe^rmeiitation is not affected when the con- 
centration of the sucrose in the solution is increased from. 10 grams 
t .'0 30 grams per 250 c.c. The loss in weight is greater when 
alanine is added to the sucrose solution. When dextrose is sub- 
stituted for sucrose, the extent of fermentation is found to vary 
with the concentration of the carbohydrate, ‘Wnteii dried yeast is 
employed, a diatimd:, latent jieriod precedes the onset of ferment- 
ation. ■ H. W. B. 

Phytochemical Boductions , XIV. Hydrogenation of a 
Ketone by Yeast. Change of Methylheptenone into the 
Corresponding HeptenoL C. NEUBEEa and A, Lewitk {Bioehem. 
Zeitsch., IdlB, 9;!, 257— 266).— The change 
CM;co:CH-Ctt>-CII>-OOM:e 

intO' CIM:e,>;CdT*CTTpGTI.-GHMe^OH takes place to the extent .of 
about 10%. The product is sometimes laavorotatory and at other 
times dextrorotatory. , There is produced at the same time an 
equimolecular proportion of acetaldehyde. The ketone a,ppears to 
compete with this product, formed as an ordinary intermediary 
product of alcoholic fermentation, for the availal)!© hydrogen. 

h;b. s. 

Excitation of Ferment Action. Wolfcjano WuimiARDT and 
Heemahn AriTzscH {Biochem,. ZeitsclK, 1918, 90, 337— 347).— A 
criticism of certain statements in literature witli regard to oxcita-' 
tioii of ferment action, with some demonstrations o'f sources of error 
ill methods of manipulation in ex|>e laments on. which certain state'- 
mente are founded. Tliese refer more especially to- the measurement 
of catalase action, volum.etrically, to the difficulties of measuring the 
same amounts of catalase (or, blood), and to the €n:rorB in the estima- 
tion of the action of urease due tO' the neglect of liydrolysis of 
carbamide while distilling off the a.nmKnua, W. B, S. 

The Inflnence of Aliimininm on the Germination of Seeds 
and the Development of Plants. Jumus Btoklasa with 
iL SimoB, W1 ZnoBNiOKf, R T^mich, O. Hobak, A. NImbc, and 
J. CwACM (Bioehem. 1918# 91# 137— 223).— This com- 

toU'iiicatiori contains a very detailed account of the actidn, of 
'Aluminium, Triangaiiese, and iron on the germination of seeds and' 
'the development 'of the' plan ts. It indicates, generally, that very 
;YOXi.,CXVh i ' ' / 



i. 110 ABSTRACTS OF CltFAlXCAB PA.P.FKS. 

tmiail anioiiiits of aiumiiiium saltw exert, a lavoiirabio ifiriiieiN‘e tm 
tlie germination of aeecls, whereas larger aioountn a 

aclioii. Sittiiiar remarks apply to salts onuaiigaiiej'-o. Wtiesi iarge. 
aiiioiiuts of .maiigaiiase salts exert a toxic acUoii, a.ii li*. 

effect can be produced by alianiuiuBi salts when th,e emieimi i'ai ioit 
of the latter is not too high, and the toxic effect «l, hot!'} luirs iTciu'/i 
into play. A study of the action, of lihese various salts A’lieu M"n;d 
in the nutrient solutions for growing plaidts iudicaJisi iJuit 
aluminium is very toxic to xerophytes, whereas llu* liydi'olylos *ind 
hygrophils show a considerable resistance, ^ As .i-egards U'leso 
phytes, a toxic action could be determined in tlie wise ol iron imis 
•which could be antagonised by aluiniuluitL Aluminium and nuuj'' 
ganese ions in sufficiently low concentrations, t^ogrdJiiu’ <h’ 

alone, produce a favourable effect on growth; higluu* (miua^iilra ■ 
tions act toxical ly. There is no antagonistic action as i’fsgards 
toxicity of iron and manganese. The authors deduce from 
their results a mathematical expression for the growth curves, lutd 
develop a general theory of the action of clieniicai rciagetdfS oit 
growth. Measurements were made of the elec-trical conductivit-ics 
-of the salts employed, and comparisons instituted betjweon tlie 
intensity of action of the various ions and the dissotiiatioii gradti 
of the salts; a considerable parallelism was foiind to exist between 
this pliysiological intensity of action and the condiictivitieH of tl'ie 
salt solutions. B. B. '8, 

Catalase and Oxydase Content of Seeds in Relation to 
their Dormancy, Age, Yitality, and Respiration* William 
C.EOCKER and George T. Haiieington (»/. Ajjrie. 1918, IS, 

137 — 174).~-~The concentration of solutions of hydrogen peroxicie 
may readily be measured by determining the volume of oxygen 
liberated on the addition of an excess of iio-wdered seeds contain- 
ing plant catalase. Similarly, the catalase activity o'f seeds nifiy 
be measured by using an excess of hydrogen peroxide, but in this 
case the latter solution must first be muade neutral to filienul'- 
phthaiein by the addition of iV/ lO'^sodiurn hydroxide. Tim 
authors have carried out a general inveBtigatiou as to Uie cumlb 
tions affecting catalase and oxydase activity of seeds, and find t/liat. 
in certain seeds there is a close correlation between caf-alaso acl>iviiy 
and respiratory intensity, but no cowelation between ihesc 
factors and the vitality of the seeds or the vigour o,f ilie roHultiug 
seedlings. They find that ' general coiiclusiorm’ cannot Im drawn as 
to the catalase behaviour in all seeds, but it seerns probable thaii 
seeds can be separated into several physiological types, for' eaeli of 
which more or less general conclusions can bo drawn. Catalase 
activity of seeds seems to agree more closely and generally with 
physiological behaviour than does oxydase activity. " [See, further, 
/. Soc. Ohewn Ind.^ 1919, February.] ' 'W.M\ 

distribution of the Mineral Elements and Mtroren in 
the Etiolated Plant. G. Amni (Gompi mnd, 1918,’ 16T,^ 
1004— 1006),— The author has investigated the proportion of 
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mineral matter and nitrogen wliicli pass, during etiolation, from 
til© cotyledons into the plantule in seeds germinated in the dark 
in an inert medium. The seeds used were white haricot, 
germinated in sand previously extracted with acid and calcined*. 
After twenty-li'V'© days, the stems being 30 — 35 cm, in length, the 
plants were removed and their roots washed. Their cotyledons 
were separated from, the stem and roots and weighed separately, 
and then analysed. The major portion of the calcium remained 
ill the cotyledons, whilst the magnesium, and to a still greater 
extent the potassium, had migrated to the roots and stem. Nearly 
75% of the phosphoric acid and nitrogen were transported from the 
cotyledons to the plantule, and the migration of the sulphur was 
veiy similar. W. G-. 

Meclianism of Assimilation Processes. K. Schaom (Bsr., 
1918, 51, 1372— 1375).~The conclusions recorded by Willstatter 
and Stoll (A., 1918, i, 207) had been drawn previously by the 
author (Sitz-unfjfsher. Ges, Beford. gescmfu Waturwiss. Marlmrg, 
1.907,158). ” ‘ ‘ C, S.‘ 

Colloidal Properties of Protoplasm. Imbibition in Rela- 
tion to Growth. Frahcis E. Lloyd {Tram. Boy. Soc. Canada^ 

] 917-18, [hi], 11, 133— 139).— Living protoplasm, as such, behaves 
towards acids and alkalis in a manner sufficiently like- that of 
gelatin to warrant the view that imbibition is a factor in growth. 
The results in growth are called forth by much lower concentrations 
of the reagents; this is probably due to the dijfferent nattir© of the 
emulsoids involved. J. E. S. 

Conductivity as a Measure of ' Permeability . W, J. T. 
OsTRUHOTJT (J, BioL Ohem.., 1918,. 36, 485* — 487).— Experiments are 
descri'bed which, are designed tO' elucidate whether when an electric 
current passes through a tissue, any of the current passes through 
the protoplasm or all thrmmb the intercellular substance. Employ- 
ing green marine alga (Ulva) and a marine flowering plant 
(ZrMera)f both with cellulose walls, it is found that after killing by 
methoriB which do not prodxice irreversible changes in the properties 
of celirdose, the conductivity rises to a constant value and is not 
thereafter affected by exposure to reagents which produce great 
alterations in the conductivity of living tissues. Moreover, the tem,- 
peratu re-coefficient of the electrical condtxctivity of living tissue 
differs from that of dead tissue, and the effect of placing a tissue in 
contact with a strong calcium chloride solution is not an increase 
in the conductivity, but a decrease on account of the diminished 
conductivity of the protoplasm killed by the salt more than counter- 
balancing the increased conductivity of the intercellular tissues. 
The alterations of conductivity observed in living tissxie are due,^ 
therefore, to changes in the protoplasm, and not ho changes in, the 
nonliving intercellular Bubstance, and as the results obtained by 
the 'electrical method Are in complete agreement with those obtained 
by other methods for measuring perm;eabiHty, such as ' exosmosis, 
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diffiisioil tiirO'iigli membranes of living iissno, etc., the Jiutlioi" ilra.ws 
til© con, elusion that the electrical concliictivity iw a. .lueaHiire of iiiif' 
permeability 0',1' tlie protoplasm, of tlie cell. .IT» W. B. 

Effect of Diffusion on tli© Conductivity of Living" Tissue. 

W, J- ¥. OSTEEHOUT (J. Biol (Ihem,. 1918, 36, 489- 490). -Elec- 

trolytes with tiiiivaleiit cations usually produce a/ii .iiicreaso in Ec*. 
electrical con,dtxctivity of living tissues, whilst tliosc with bi- or tet’"- 
valent cations first diminish and then increase the eoiiductivity- 
Certain apparent exceptions to this rule have been noted, and tliesfi 
are no^w- shown to be due to the effect of diffusion;. Thus, on tran.s** 
ferring tissue of Laminaria from socliurn chloride tO' rubidium 
chloride solution of the same conductivity, tlie molecules of sodium 
chloride diffuse out of the tissue more rapidly' tlian the larger niohv 
ciiles of riihidiuin chloride can diffuse inward. Hence there is a 
temporary deficiency of salt in the tissue, and the conductivity 
accordingly falls. Reverse effects are produced on transference 
lithium chloride solutions. H. W. B, 

Method of Measuring the Electrical Conductivity of 
Living Tissues, W; J. Y. Ostekhout (J. Biol, O'he/m,^ 1918, 
•36, 557 — 568). — ^Various types of apparatus are figiire<'I ami 
described which permit of the measurement of the electrical comlm"" 
tivity of pieces of living tissue or of intact organisms. Buccassive 
Bieasiirements do not vary more than 1% from the mean value. 

H. W. B. 

The Absorption Curve of the Green Colouring Matter 
in Living Leaves, A. ITespbuku (Ber. BeuL doi, Ges,, 1918, 
'36, 73“^ — 85). — The absorption curve bas been determined I>y the 
thermoelectric method' for the green pigments in a living leaf of 
Tradescantia, A very slight absorption occurs in the green part 'of 
the spectrum, which increasee towards tli© red and the violet ends, 
reaching a ma,ximnni in the violet, which, is greater tha.n that 
occurriiig in the red. Towards the red end of' the spectrum the 
absorption curve reaches a. maximum point l^etween B and €, and 
then falls rapidly towards the ultra-red, H. W. B, 

Significance, ’"of the Wave-length' for Starch-formation 
fin the Green Leaf], A. XJrspeuno { Bm \ IleMt hoL 1918, 
36, 86—100, Compare preceding abstract),— A comparison of the 
absorption curve with one indicating the extent ' of formation of 
starch in the green leaf reveals a close parallelism extending from 
the ultra-red to the green part of the spectrum. Prom this point 
towards the violet, marked divergence is observed; the absorption 
increases to a maximum., whilst the starch-tormation greatly dimin- 
ishes. ^It is probahle that the latter' phenomenon is occasioned^ by 
the action of the ultra-violet light on .the stomata, which respite in 
the reduction of the 'supply of .carbon dioxide for phote^synthetic 
purposes. In a ^mr experimente. with' leaves, containing 'no stomata, 
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iJie |>arallelisiii betweeii absorj^tioii aucl sfcarcli-forniatioii could 'bo 
established, as far as the bluish'-violet part of the spectrum. 

H. W. B. 

Microchemistry of Plants. X. Siliceous Bodies in tlie 
Epidermis of Campelia Zanoniay Ricli. XI. Crystalline 
Carotin in the Cup of Narcissus poeticns. Hans Moliscii 
(Ben dent. hot. Ges., 1918, 36, 277^-™281, 281— 282).— Siliceous 
l,)odies, siiTiilar to^ those discovered by Mobius (IViemer-Festschrrft, 
Vieima, 1908, p. 81) in the leaves of CUrllida repen^y are pre- 
sent in the epidermis of Cam.feMd Zanonin. They occur in small 
cells in the leaves and stalks, and are insoluble in acids, except 
hydrofluoric acid. When the leaf is mmersed in phenol solution 
or in Millon^s reagent, th.e bodies assume a peculiar red hue, whicli 
renders them, very apparent. These two' Cowmelhicey therefore, are 
related, not only botanically, but also in a pronounced chemical 
manner. ' 

Tlie red colO'tir in the rim of the cup of Narcissus poUicus is found 
to be due to the presence of accumulations of carotin crystals in the 
celh. H. W. B. 

The Phenol of the Leaves of Coleus amboinictiSy Lour 
(C. Caraosiis, Hassk.), F. Wrehuizen (Eca. irav. ehim.^ 1918, 
37, 356—356; Pham. WeekMad, 1918 , ^55, 1470— 1472),— The 
essential oil of Ooleus amihoinieus contains, a ])lienol whlcli the 
author has identihed as carvacroL W. G. 

Presence of Hydrogen Cyanide in a Fern, Cystopteris 
alpina. Marcel M'^irande {Cnnnpt rend.^ 1918, 167, 695—696). — 
The fern, Gysiopteris alpina^ Desv., contains in its leaves a cyano- 
gen etic glucoside which under the influence of an enzyme, also 
contained in the plant, is hydrolysed, and yields hyd Imogen cyanide 
benzaldeliyde, Tlie proportion of liyKlrogen cyanide given by the 
leaves is lowest in the early ]>art of B’e|>tember (for example, 

'C. A. M. " 

Production of Glycine by Isaria densa. Maeih Molliard 
(Oom^pt. re/nd.^ 1918, 167, 786 — 788 ).— The fungus Isaria densa., 
when cultivated on gelatin decomposes it, giving glycine, the yield 
of this amino-acid being equivalent to 33% of the gelatin decom- 
posed, 'whereas by acid hydrolysis gelatin only yields 16*5% ol 
glycine. Similarly, this fungus decomposes fibxin, giving' 38% of 
glycine, and also ovalbumin,, serum-albumin, and casein, giving on 
an average 33*6% of glycine. . W. 

Sterilised Poppy Jmiee. L. Reuttbe i>k Rosrmont {Schweiz. 
Apoth. Zdt., 1918, 66, 55—56; from Ghent. Zentr., 1918, ii, 89, 
736—737).— The results indicate that certain' alkaloids exist pre- 
formed^ in /poppy' Juice and are not the products of subsequent 
featientation processes. On distillation in 'a-' vacuum, poppy 'juice 
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gives O'ff formic and acetic acids, and, aftei’ subsequent i.realiw'tit,. 
with sodiiuii hydroxide, aniirioiiin, pyrroli(liT)e, and iiud'ii}d|>y rrol- 
idiiie. By extraction of the tarry residue, several brtsic subsiu'Uiecs, 
including codeine but not inorphine, are ol)iained. Idght j)id.,roleiim 
extracts | pyrrolidine, benzene, a yellow lufuifL (OHiI;i},|N ),r, muu- 
cMoride, in, p. 23P, chloro-form, a yello'wish-bi'own 

and amyl alcohol, a solid aUmUnd (Cbl I N).,.. 
residue is solul)Ie in dilute hydrochloric jurid, and fruit u tlic sob if' 5 on 
sodium hydroxide precipitates a col O'Urless an h^Ut h lu : , (( 4 ! , 
Lactic, nieconic, and oxalic acids, together with dextrose, 'were also 
detected in the original juice, tL W. B. 

Yegetahle and Animal Fats and Waxes. II. Awuurr 

B. Weinhaoen {ZeiUch, ph//sioL Cliem,, 1918, 103, 84- 8(3. (loin - 

pare A., 1918, i, 56).— The solid fat isolated from rice Itrau does not' 
contain any glycerol, whilst the lif|uid oil contains only abo'irl: 
1‘7%. rr. W. Tb 

Oxydases : with Special Reference to their Presence 
and Function in the Sngar-cane. Kam.h Kaka'I'N {Agrhu J. 
India, 1918, 47 — 64). — Laccases and aldehydase arc found to 
present in the cane, but tyrosiiiase is absent. Tlie author finds tlnii:-' 
the direct giuiaciim reaction depends more on the preseuc'c of a 
peroxide than on, that of catechol. As a ])reaet'vative for oxydaseu 
chloro'forni is far more satisfactory than either ether or tolueiun 'In 
the cane the lower portions show a greater oxydase activity than the 
upper portiotis, and thixs the oxydases are stronger in ihat part of 
the plant where the sugar is stored. Similarly, tlie leaf and 
adjo'ining gree'ii portion of the cane are richer in oxydase tliati tlic 
stem. The oxydases are not destroyed by boili'iig the extraerb con-' 
taining tliern for fifteen minutes, althougli they take soiuo 'time 'tin 
recover their activity after cooling. Si'milarly, a redt'icirig agent 
such as liydrO'gen sulphide only temporarily itdiibits tlieir fwd''.!V!t'y 
but does not destroy it permanently. The? author 'cen'midera that 
oxydascR are not enxymes in the true sense of tlie word. W, C'b 

Gaseous Products of the Putrid Fermentatioa and the 
Odonr of Truffles. I. Goatiebohi {Ga^i^eUa, 191,8, 48^ ii, 
98— 10,6).— The gaseous or highly volatile products enrittofl f'lnriug 
the putrefaction of truffles are mostly ahsorhable l>y soda lime (conn 
pare A., 1916, ii, ^824, 562). Those not, so absorbed have the odour 
of the fresh truffle, such odour being due to' one or :t"r! 0 'rc' gases or 
volatile compounds, which are formed by the luitrefactive filteratiori 
of the proteins, but are not yet identified. T. H. P., 

Action of Coal Gas on Plants. IV. Action of Coal Gas on 
the Root Systems of Trees . Canse of the Action of the Gas . 

C. Wehmer (Ber. Dent. hot. Gee., 1918, 36, 140—150, Compare 

1917, i, 618). — The experiments O'U the effect® pmdticed by paBs- 
ing gas through soil containing the roots of plants have been 
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exteiided to* trees in pots. It is found that the eilect produced 
is de|)t’i.ii(lent on the seaso,n of the year in wiiicli the experiment is 
pe-rlorriied; it coiiipletely kills the tree in the spriiig; in aiitiimn 
the leaves fall olf, but tlie tree remains alive, whilst in winter no 
pernicious elfect is observable. When the soil is replaced by a 
solution of salts, sijuilar toxic e.ffects ar© observed. Tli^ toxicity 
a.ppears tO' be due to one or more constituents of the gas, and not to 
.mere absence of oxygen. Any treatment of the gas which removes 
its peculiar odour also abolishes its toxicity, a result which seems 
to* show that the toxic agent is that constituent of the gas wliicJi 
confers on it its cliaracteristic odour. H. W. B. 

Soil Acidity as Affected by Moisture Conditions of the 
SoiL B. I). CoxNEE (/, Agnc. ifcs., 1918, 15y 321— 329).— The 
acidity of acid soils, kept under diiferexit conditions of moisture in 
pots for a year, varied with the different conditiouB of moisture for 
a given soil. Soils rich in organic matter showed the greatest acidity 
after being kept fully saturated, whilst soils poor in organic matter 
showed the greatest acidity after being kept half-saturated. ' The 
potassium nitrate extract from the fully saturated soils contained 
.more soluble ferrous iron and manganese, but less aluininiiim, than 
til© other soils. Thus the measurable acidity of acid soils varies to 
a large degree under different conditions of inoistu.re and aeration, 
but this variation is due to che.mical rather than to physical cliaiiges 
in the soil. W. G. 

Determining the Absolute Salt Content of Soils by 
Means of the Freezing-point M©tbod« Geoeoe J. Bouvoucoa 
and M. M. MbCoon (J. Agric.^ Ees., ^1918, 15, 331— 336).— The 
authors find t'Jiat at a comparatively high content of moisture, the 
iulluencie of the unfree water on the concentration of the soil solu- 
tion is practically negligilile. The freezing-point method can there- 
fore be used tO' dotennine the absolute salt content of soils 'by bring- 
ing tlieiii 'to a Hultable cO'Utenlj of moisture b(3fore delierrriining tho* 
de[:>ressioii of tlie freezing point. f.F'or details, see J, bheu (JheM, 
hid.^ 1919, February.] ' W. G. 

Hydrogen-ion Concentration- —Soil Type— Common 

Potato Scab, Louib 3. GnmEsriK and Lewis A. IIoebt (Sotl 
Sid,, 1918, 6, 219—235). — The authors find tliat tlie electrometric 
method (compare 'Gillespie, A., 1916, i, 303) and the colorimetric 
method of Clark a'ud Lube (coin'par©y. BaeL, 1917, 2, 1, 109, 191) 
for determining hydrogen-ion concentration of soils gi've results 
which are im agreement within the limits of experimental error. It 
is necessary to* add 1 or 2 c.c. of water to each gram of air-dry soil, 
but this addition of water does not seem to be a serious limitation. 
From an examination of a large number of soils the authors find a 
close co,iTelation between the hydrogen-ion exponent and the occur- 
r'enc© of co'm,mon potato- scab. With an ©x|>onent below 6*2, scab 
seldom appears, but with exponents much above this figure the 
potatoes ar© generally scabbed. W. G. 
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CMorine Index as a Comparative Measure ^of the 
Rickness of Soils in Hnmns. L. jmhI hi 

(Uom'pt, rcn^.:^ 1919, 168, 118 llJl).- "-I’lie aiii-iNH'H iiiul iliat 

aBiount ol ail aqueous solution of sodium liyjHJoiilorii.e (,U:H'!Oiii|MKsof I 
in a given time by a given volume of soil varies cxuisiderabiy willt 
the soil taken, and that this estimation forms a rough metiioc,! of 
placing the soils in the ox^der of theix' probable richness in li,iiniits, 
the volume of chlorine liberated varying directly with the Jniiiuis 
content of the soil. W'. (1. 

Importance of Mould Action in the Soil, S^lman' A. 
’Waksman (SoilSc'L^ 1918, 6, 137 — 155).— ;Moulds iiave been Isoiatcji 
in large numbers, from cultivated and uncultivated soil. By tlie 
growth of their rnyeelia, changes in the organic and inorganic coiU' 
stituents of the soil are brought about, but) no nitriiicatioii. or fixa- 
tion of nitrogen is efi'ected. Not much ammonia is produced in ti:i,e 
presence of available cai'bohydrate as a source of energy, as it is 
absorbed in the formation of mould protein, but in the absence of 
carbohydrate considerable amounts of ammonia are left in tiie soil. 
Carbohydrates .are decomposed with the foxuiiation of carboxi dioxide. 
Moulds exercise an unfavourable eSeot oxx soil fertility in that they 
compete with green plants for available nitrogen compounds. ' On 
the other hand, they exercise also- a beneficial effect on account of 
their large production of enzymes and acids, whiclx produce furtluvi* 
changes in soil constituents favourable to the growth of green plants. 
[See J. Soc. Ghem. Iml, 1919, February.] J. H. J. 

Nitrogen Compounds in -j^Hain ^and Snow* .Fkank T. 
Shxjtt and E. L. Doreanoe (Trans. Mop. Soc. Ganmia^ 1917—1918, 
[iii], 11, 63 — 72 ).' — A series of analyses of snow and rain which 
have fallen in or near Ottawa during the yearS' 1908—1917 is 
recorded. The analyses deal with the nitrogen <JO'rn|:K>unds, and 
are expressed as parts of nitrogen per xnillioxraB (i) free anrinouia, 
(ii) albuminoid ammonia, (iii) nitrates and nitrites. The average 
of these for the ten years is 0*461 xxitrogen as free a.mmonia, 0*138 
as albuminoid amirmiiia, 0-277 as nitrite and nitrate. Tliis (^orrc' 
spends with 6-583 lb. of nitrogen per acre. A furilier aualyBts 
of the results for the various months is also given, from wliich it 
is shown that snow is decidedly poorer itx ail forms cd' nitrogen 
compounds tha.n rain (compare A., 1915, i,‘636), *1. F. S’. 

Composition of the Waters of tke^Inter-Momtaia Regioa* 
J. E. O-BBAVES and C, T, 'Hirst (/. Ind. Eng. Ghem.^ 1918, 10, 
1001 — ^1004). — ^Analyses of a large .number of river waters are 
recorded, the nxajority of which are used "for irrigation purposes, 
Whilst some of the waters are free from objectionable constituente, 
others, although good at their source, were found, to ' 'contain large 
quantities of alkali sulphates, etc., after fiowing through, a dis- 
trict, 'rich in soluble salts.' The efiect. of theS'O ■ saline waters on 
vegetation is discussed. . , /' W, Ih 8. 



i. 117 


Organic Cliemistry. 


Products of the Action of the Silent Electric Discharge 
on Acetylene* H. P. Xaufmann [Annaicn,^ IDIB, 417y 34"— 59),~ 
Alter giving a reyiinie oi' previous work on this subject^ tlio author 
d escribes iu detail ills own apparatus, photographs of which are 
given. The essential part consists of two concentric glass tubes 
about 75 cm. long having a space of 5 mm. between their walls. 
The interior of the inner tube is silvered, and through it a rapid 
stream of cold water is passed. The outer tube is immersed in 
dilute sulphuric acid, in which is a cooling coil. Electrical con" 
iiexiou is made between the silvered surface and the sulphuric acid 
with the poles of an induction coil operated by a high-frequency 
machine (230— '250 volts, 2*5' — 3 amperes). A stream of acetylene 
is passed between the tubes, and all air in the apparatus must 
be completely 'displaced by the acetylene before the silent dis- 
charge is passed. When the reaction vessel is allowed to get 
warm, the product is a mixture of a solid and a liquid, but if 
the vessel is kept cold, a liquid product only is obtained, which 
collects at the bottom of the vessel at the rate of about 30—50 
grams per hour. The liquid is a brown, viscous oil having an urn 
pleasant odour. It has the coiuposition (Cyi.^)^ and is very 
unstable, changing by warming, by keeping in solution, or by the 
attack of almost any chemical agent into the solid, which appears 
to be identical with that described by de Wilde (Zic/’., 1874^ 7, 
357). The liquid decomposes and carbonises above 100^^, but a 
small quantity distils at 70^/10 nmn, which is a mixture of several 
substances; the residue in the ilask changes to a plastic mass, which 
ultimately becomes brittle. 

The solid product., obtained xu the warm reaction vessel is xnore 
conveniently obtained by warming a solution of the liquid, product 
i:ii ether at about GCP. It is a pale yellow, odourless powder, which 
is insoluble in all solvents. r 

Both the liquid and the solid rapidly absorb oxygen, and it is 
only during such absorption that they produce any action on a 
photographic plate. 

The solid does not react with a dilute solution ,of bromine under 
ordinary conditions, but is attacked by xnor© concentrated solu- 
tions, hydrogen bromide being evolved. The liquid readily absot^bs 
bromine, best in solution in carbon tetrachloride, a pale ' yellow 
powder being obtained, the composition of which appears to be 
(C 2 H 2 Br) 28 , assuming it to be an individual substance. 

A 98% alcoholic solution of silver nitrate produces with a solution 
of the liquid product in carbon ■ tetrachloride a pale yellow, floccu- 
lent precipitate of a silver derivative, which explodes on heating; 
the presence of a ;CH group in the liqxiid product is thus indicated. 

By boiling with 47% nitric acid, the, solid product yields nitro- 

VOL. cxvi. i ■' g 
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coiiipountls of liigli. molecular weight, togoilier with a liiAh* laiiizoic 
acid. Ey oxidation with aikalitio pcrmaagauate, the lidfiiid pro- 
duct yields benzoic, -/.s-oplithalic, and terephthalic acids, Tlie saiiic 
three acids are ohtaitied, although with much greater diflicitliy, t»y 
oxidising tJio solid product with alkaline perniangaiiate. iX H. 


Allyl AlcolioL M. J. Btuitar {Monalsh.^ 1918, 39, 0 1.7— 020). 

Bromine is quantitatively absorbed by allyl alcolioi wlictlier the 
former is in excess or not; the reaction is suitable for tiia oxa,cl 
quantitative ©stirnation of allyl alcohol, which may be eilected 
either by direct titration with bromine water until a |)erinaiient 
yellow coloration is obtained, or by treating the acidilied aqueous 
solution of the alcohol with an excess of broniide-broinate solution, 
followed by addition of potassium iodide and titration of thr' 
liberated iodine with sodium thiosulphate (compare Stritar ami 
Zeidler, A., 1904, ii, 686). 

When bi'omination is effected in dilute aqueous solution, alajut 
47-5% of the added bromine is immediately and sj)oiitaneously 
eliminated as hydrogen bromide. Elinihiatioii of the secxnnl 
bromine atom (exchange for hydroxyl) occurs slowly and incom 
pletely in acid solution, small amounts of acraldehyde being formed. 
Practically the whole of the bromine is removed when the product 
is heated under pressure at 100^ with the calculated quantity of 
potassium hydroxide (or with a 10% excess) ; the yield of glycerol 
is about 97% of that theoretically possible. The small deilciemjy 
is caused by the formation of a volatile, saturated, brornkl© whicli 
is fairly resistant to alkali. }£. W, 


The System Ethyl Ether-CMoroform. A. Hum and Yi B. 'h\ 
Bercicmans (Froc. A. AJad. Wete?mdi, Arm.derdufn, 1919, 21, 
401— 404).— A melting-point curve for varioiis mixtures of ethyl 
ether and chloroform has been determined. The curve ahiws tlud^ 
an equimolecular compound is formed (m. p. ‘-94'4*^), as wan stated 
by Dole&alek and BcluxVze (A., 1913, ii, 108), but, in add,iiu,>u, two 
Ollier compounds, (i) a compound made up of two m0le(u,iloH of 
chloroform and one molecule of ethyl ether (m. p. -93d¥''^), and 
(ii) one made up of two molecules of ethyl ether and 0,110 of diloro- 
form. The latter compound does not melt, but dissociak^B at* 
- 113-8°' into the equimolecular compound and ethyl other. 

J. P. B. 


_ Constants of “Mustard Gas “ [/3/3'.DicMoroetliyl 

bulpliiae]- Lbasok H. Adams and Eeskine ..I), Wilwambon (J. 

Acad. Sci,, 1919, 9, The compressibility of 

“dicliloroethyl sulphide has been determined over the iiressiire 
range 392—1713 megabars at 3P6° by the method previously 
described (this vol, ii, 98). _ The 'Compressibility , ia represented 


equations At; 4* 24 x --.S'S x 10*"^(F- 

Differentiating this, the 
The^ compressibility at 


Vand’ ^ -~At;/nQ 
'' r'elatdonship 


=0-118(1. 


:49'6e''0*864xl0-ai/* 
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P~--0 is 49*5 X 10 per .luegabar, aud at. 1000 iiiegabars it is 
J-M*4 X lO"**' per inegabar. The freemig pressure and voliinie cliaiige 
were also' deiermi'ne(i at a few teni})eratiires, and the following 


results obtained : 




Temp. 

Freezing pressure. 



Megabars. (F.j 

dPldl\ 

13*9 

1 

0*054 

68 

21-9 

570 

0*050 

71 

29*0 

iUO 

— 

— 

31*4 

1210 

0-047 

74 

38*9 

1800 

0*042 

77 

The latent heat of fusion per gram 

is found 

to be 25 cal 


J. F. S', 

The Liquid Crystals of Agaricic Acid. Paul Gaubeet 
{Oompt, rend.y 1919, 168, 277 — 279) -—Agaricic acid gives two 
types of liqxiid crystals, one belonging to the cubic system and the 
other being optically uniaxial and positive. The crystals are but 
slightly birefringent, and consequently the polychroisni is feeble, 

W. G. 

Phytochemical Reductions. X¥. The Conversion of 
Acetaldol into Optically Active ^-Butylene Glycol by Yeast. 
Caul Neubjerg and (Mm;e,) Elisabeth Kerb (Biochem^ Zeitsch., 
1918, 92, 96— 110).— The reaction, OH-CHMe-ClL/CHO •»->■ 
OIi''CIiMe*CH 2 *CHc>*OH, takes place in the presence of yeast both 
when actively fermenting sugar and when, also*, sugar is not added. 
A dextrorotatory product was obtained. The jS-butylene glycol 
was, amongst other methods, characterised by ])reparing the di-a- 
naphthylurethane derivative, m. p. 154^, by its treatment with 
a -na phthy Icar bimide . 

A n,iethod is given for preparing in good' yieUi acetaldol by the 
action of disodium sulphite on aldehyde in the cold (at —15®), 
From the aldol were prepared the ^dmmurpkmpllijp^razoney 

white, seemingly hexagonal leallets, m. p. 127 «-d28®, 

and also the (UphenylniePMvnrdm^ 

CIH2(C;^].r4;NM:crN:(;ri:p6Hij<UIMlr()H)2, 
coio'urless plates, m. p. 117®. S- B. S. 

Pbytocliemical Reductions, X¥I. The Conversion of 
Citral into Geraniol by Yeast. Carl hTisuBERO'' and (Mme.) 
Elisabeth “Kerb {Biocliem^. ZeiUch.^ 1918, 92, 111— 123).— This 
reaction takes place both in the presence and absence of added 
sugar. The geraniol which is produced is accompanied by some 
optically active substance' which has not yet been identified. The 
authors describe the two following derivatives ol cyclocitral : the 

white leaflets, m. p. 200—201®, and 
the f-nUropJitnylhydrmone^ orange crystals, nn p. 

125®, ^ ^ ■ 
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Preparation of Solmble Starcli, A. 'ImuAKu {J\ ViMmi. 

(Jhlm,, ilMH, [vii|, 18, 291). Tvveuly'Uve grains <.)f iirv 

bciilnti for (iftoan itiinnleH under a relinx. apparaius with a niixt^tre 
i>f liH) grains of 95% aleoliol and 5 grams of sulphurit* a.e!,d ; llie 
«iarcli is t.'hon eoileided on a li Her a, ad wtislied water or airoliol 
'itriiil free from acidity, Htar<;L, iliun treatcMi is insol u!)le ia r*old 
water, but very woliible in bot water. [Her, furtlier, ,/. Sot\ i^hew, 
Imf,, 1919, 86Ad W, F. S. 

The Preparation, of Methylamine from Chloropicrin, 
Pkecy BVaADAY Fjianklanu, Ph'edkhick (JiTAnLE,N<rn«, and Nok,l 
Albert Nicholls (T., 1919, 115 , 159—162). 

The Present Condition of the Benzene Problem. IIekmann 

Pa.uly (J. pr. (Jhetn.f 1918, [iij, 98, 11K3'- -lljr)).”- The various 

represeiitatioiis suggested for the benzene molecuie are disctissed. 
Prom a coiiBideration of the relatiouHliips between the pliysical 
constants of benzene derivatives, the corresponding hydrogenai«fd 
compounds, etc., the following conclusions are drawn: (1) 'The 
atoms of th.e benzene molecule lie in one plane, (2) The benzene 
ri'ng must be symmetrically arranged and the linki'iigs 'imifor'in, 
(3) Neither centric rior oleiinic linkings are present, the 'degree of 
saturation of the linkings being approximately midway between, 
those of simple and donble linkings. Thiele’s formula, the vale:m*e 
electronic representation of benzene, the tetrahedral model, and 
the piroblem of orientation are also consideret.l . T. 11 , Ib 

II" lO^-Bromophenanthrene-S- or “B-sulphoixic Acid. IIakan 

Sandovist (^Amialen, 1918, 417 , “A hot aqueous solution 

of potassium phenanthrene-S-'Sulpho'Uaie is ccxiled to about 50^^ 
until crystals begin to separate, and -a 'solution of bromi'ue in water 
saturated at the ordinary temperature (about 3 mols. of bromine) 
is added gradually, whereby is obtained, in addition to oxidation 
products, potassium II--10-bromoph.enanthrene^3- or .ll-Bulplnmaie. 
The crude salt is converted through the chloride into 
2 }henmUhrene-'S- or I phonic aeui^ C^IlgBrnSO.^lhlll^O, an almost 

white, non-crystalline mass, m. p, '152 153^, or, anhydrous, 223‘’' 

(in a closed capillary, m. p. 160 — ITO*^), which has' an astringent 
but, unlike the I-isomeride (A., 1917, i, 552), no s'weet taste, forms 
yellow, floccrilent solutions, and shows some tendency, to form 
liquid crystals. The ‘potaminm^ ammonimn^ mMum^ cYiichmu 
hariunij and copper salts are described. The methyl ester, flattenecl 
needles, has m, p. 158^, the ethyl ester, needles, has m. p. usually 
143" 5*^, but sometimes 134®' (to a turbid liquid); the former yields 
methyl phenanthraquinone-3-sulphonate by oxidation with chromic 
and acetic acids. or -%’^iilphoriyt 

chloride^ prepared from, the potassium salt, forms faintly yellow 
prkms, m. p. 199 — 199*5*^, from which are prepared 'the 
' OtiHiQOrjNBrS, needles, ra. p. 266*5®, and the fmiluh, needles or 
leaflets, m. p.'21P. ^C. S. 
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I-lO-CMoroph.enantlirene-'S- or "G-siilplioiiic Acid and 
1 0-Chloroplionaiitlirene, Hakan Sandqvist {AnnalcM, 1 91 8^ 
417, 17— 33).~It liaa been shown (A., 1917, i/ 552) that the 
abnormal viscosity and anisotropy of solutions of I-lO-broiiioplieiv 
antlirene-S- or -6-sulphonio acid disappear when the bromine is 
replaced by the or •Ci^HyBrnSO^Me gronp. It is now foioid 

that they are increased when the bromine' is replaced by a chlorine 
atom. 

l-’lQ-fJhJoropherianthrene-Z'- or -^-^vtlphoiric acid, prepared by 
fusing together I-lO-brom.ophenanthrene-3* or -6-snlphonyl chloride 
and phosphorus pentacliloride, and heating the resulting chloride 
with water at aliout 145^, forms a white, niicrocrystalline powder 
possessing an acid, sweet, astringent, taste. A 0'04x¥-solution has 
a viscosity r03 at 18° (water at 18°==1) ; this is increased to about 
140 by the addition of one-sixth volume of 3A-hydrochloric acid, 
the value for I"10"bro;niophenanthrene“3- or -6-sulphonic acid being 
increased only to about 6 by similar treatment. The air-dried acid, 
m. p, 160— 16P, contains BIToO (decomp.); the anhydrous acid 
has m. p. 206 — 207°. The mnm.()niuni^ potamum, calcium) 

harimiij and copper salts are described. The methpl ester, leaflets 
or prisms, has in. p. 172 — 172*5°, and the etlij/l ester, colourless 
crystals, m. p, 182*5 — 183°*. The (diloride, C’|4Hf^Cl*S02Cl, pre- 
pared as above, forms prisms, m. p. 196—197° and from it have 
been obtained the amdde, needles, in. p. 281 — 282°, and anilide, 
crystals, m. p. 197—198°. 

lO-Chlorophenanthrene, Ci 4 Hj)Cl, m. p. 35—55° (purest specimen, 
52*5—53*5°), b. p. 343—346°, is obtained, together with other pro- 
ducts (of which 9 : lO-dichloroanihracone and 9 : lO-phenanthrene 
dichloride have been identified), by adding a cold solution of 
chlorine (26 grams) in carbon disulphide to phenanthrene (50 
grams) dissolved iu the same solvent. It yields ])henanthraquinone 
by oxidation, forins a picrafe, 0 , 4 lTs) 01 ,C<|IL(N 02 ).f 0 II. yellowish- 

rerl needles, m. p. Ill 112°, and Is converted by sulphonaiion at 

165'^ -170° into a aulphonic acid, from which the T)'receding 

LvlO-ehlorophenanthreiio-S"' or -6-Hu1phonyl tdiloride, imp. 196 '197°, 

can be prepared. C. S. 

Tlxe Mobility of the Metbylrntroamino-gronp in ^ the 
Derivatives of Tetranitropbenylmetbylnitroamin© and in 
Triniirodi(iia©thylnitroamino)b©n 2 !©ne* C. F. van Buin {Bee. 
trav. ehini.) 1919, 38, 89— 100).— A study of the action of 
ammonia, aniiime, and m-nitroaniline on' certain derivatives of 
2:3:4: 64etranitrophenylm,ethyInitroamine obtained by substi- 
tuting the nitro-group in position 3 by an hydroxyl, an anilino-, 
a :3ii,ethylnitrO'amino-, an amino-, and a dimethylamiiiongroup. 
The results ^ show' that a negative substituent in, this position 
hinders the substitution^ of the methylnitroamino-groun, whilst 
,a positive substituent increases its mobility. As opposed to this, 
however, is the fact that in 2 :4 : G4tiiutrO'-3uli'methylaminophenyb' 
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inethyliiitroamiiie, tlie inethylnitroaBiino-gronp is not :i’opla,i'C‘fl l>y 

In tli6 action o-f ammonia on : 4 : 64a^mitln“l : 3n]i(llletl1yi!lit.rO‘• 

all'liIlo■)bemene, two co7n/pou?idf^, one having nn p. 105 (corr.) 

and til© other having m. p. 1,44^ (corr.), were obtained^ biii» coui<i 
not b© characterised. W. Ch 

Til© Formation of Plienol in the Action of Sodmm 
Methoxide on tlie Higher Chlorobenzenes , P. W. dk Ijakok 
(Rec, UaiK cJmn., 1919, 3B, 101—105. Compare liollemaii and 
Mooy, A., 1916, i, 22). — The author finds that p-chloroaiiisolc and 

j^dichlorobeiizene when heated in sealed tubes at 176 177® with 

sodium metlioxide in methyl alcohol each yielded ^^chIoropll€n1ol 
and methyl ether, the reaction being far more complete with the 
y?-chloroanisol© than with the dichlorobeiizene. He considers 
the reaction with dichlorohenzene takes place in two stages^, as 
follows : 

(1 ) C0H4CL,, + HaOMe OcH4Cl-OMe + NaCl . 

(2) CeHiCbOMe 4- NaOMe^: CcH4ChONa + McoO. 

W. G% 

¥elocity of Nitration of Phenols in Ethereal Solution* II, 
Alfons Klemeno and Elisabeth Ekl {Monat^h.^ 1918, 39, 
641—696. Compare A., 1914, i, 272).— The velocity constants of 
the nitration of phenol, guaiacol, o and ^^cresol, and resorcinol 
methyl ether have been deteimiined. Nitration is, in general, 
found to be a positive autocatalytic process, and the rate of nitra- 
tion is dependent on the proportion of nitrogen peroxide or niiroi'is 
acid in the nitric acid. From this point of view, a anatbematical 
expression for the velocity of nitration of a benzene derivative has 
been developed which, when applied to the particular cane cjf 
phenols, takes into account the fact tliat the nitrouH acid formed 
during the course of nitration (the (^ause of Hie autocatalytic nature 
of the process) is itself absorbed liy the phenol. 

Pure nitric acid, free from nitrogen peroxide and nitrous a(?ic:l, 
does not cans© nitration. Nitrogen peroxide Induces lioth the 
nitrating and oxidising action of nitric acid towards cierivatlves of 
benzene. ' 

In the case of nitration in ethereal solution, action either does 
not occur at all or rapidly comes to an end if the number of mole- 
cules of nitric acid is greater than that 0! the phenol or guaiacol, 
this behaviour being, apparently, opposed to the of mass action. 

The necessary solutions are obtained by dissolving anhydrous 
nitric acid in dry ether at a temperature of -80® (solutions pre- 
pared in this manner remain colourless at 0® for weeks), and by 
dissolving nitrogen ^peroxide in the same solvent in a special form 
of apparatus, , which is figured in the text and allows the 
necessary adjustment of concentration and removal of known 
Amounts' of solution. The course of ■ the reaction is followed by 
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cleteriffiiiiing the decrease in the titre of the nitric acid at given 
intervals. In the case of phenol, this can he done directly with 
standard barium hydroxide solution (the nitrophenol behaving as 
indicator) during the early stages of' the reaction ; during the later 
stages, the end-point is obscured by coloured bye-products, and it 
is then preferable to shake the ethereal solution with saturated 
potassium chloride solution and to add potassium, hydroxide or 
barium hydroxide until the nitric acid is neutralised, when the 
next drop extracts a portion of the nitrophenol from the ether and 
colours the aqueous solution deep red. In. the cases of guaiacol 
and other phenols, this method cannot be used, and recourse must 
be had to the iodometric process previously described {Joe. cit.). 

In addition to the phenols already mentioned, experiments with 
catechol, resorcinol, and quinol are also described. In the first 
two cases, satisfactory results could not be obtained; with quinol, 
the initial reaction consisted in the evolution of nitric oxide and 
formation of quinhydrone, which gradually underwent nitration. 

It is noteworthy that the presence of nitrogen peroxide is here 
found to he essential to the oxidising action of the nitric acid. 

H. W. 

Oxidation, of Quinol and its Sulphonic Acids hj means of 
FeMing^s Solution. Jon. Pinnow {J. p\ Chem,, 1918, [ii], 98, * 
81 — 95. Compare A., 1911, i, 339 ). — Further experiments show 
that, when oxidised by Fehling’s solution in absence of air, quinol 
and its sulphonic acids require almost exactly 3 atoms of oxygen 
per molecule, and give dihydroxy quinol or its sulphonic acids. 
The less amount of Fehling's solution earlier found sufficient with 
low concentrations of quinol (compare Bourqiielot and Fichtenholz, 
A., 1910, i, 273) is explained by concurrent oxidatio.ti at the 
expense of atmospheric oxygen. In presence- of sulphite, quinol 
and its sulphonic acids are oxidised by means of Fehling^s sobitiou 
principally to dihydroxyquinoldisulphonic acid, 5 or 4 atoms, 
respectively, of oxygen being used ; this oxidation proceeds by way 
of quinone, quinolsulphonic acid, qxiinonesul phonic ' acid, and 
quinoldi sulphonic acid, and not by way of dihyd’roxyqiiinoiie and 
its aulphonio acids. Unlike quinone and its sulphonic acids, 
dihydro-xyquinon© and its sulphonic acids' do not unit© with 
sulphite. Part of the quinol, which is not oxidiseid by Fehling's 
solution to the readily separable dihydroxyqxiinonedisulphonate, 
yields a readily soluble, pale-coloured iaomeridc, but the most 
important aide reaction is the action of the alkali on the quinone- 
sulphonate, which should lead through hydroxyquiiiolsulphonat© 
to the final product of oxidation, hydroxyqiiinonesulphonate. 

T. H. P. 

Som© Derivatives of ResorcinoL H. Vkemkuukn {Bee* tram, 
ehmi.^ 1919, 38, 106-~~111).— 2-ISritroreso'rcinol when added to 
nitric acid (D 1*5) in the cold yields 2 :4-dinitroresorcinol, m. p. 
146*^, which when converted into its 'potassium salt and heated with 
an excess of methyl sulphate gives 2 :4“dinitro-r;3-dim©thoxy- 
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l)erizene; tliis, wlieii reduced wil.h tin and hydrochloric <icid^ iii 
alcoliolics .soiiiiioii and the produci' irciihetl with acci'it’ ajdiydridc, 
gives 2~'nU/'<)'-A~aciVff//avniiQ-'\ ho.vi/lh'itziiu^ .in, |>. ild- -db!!". 

Tills c( 3 m|)ound on nitraiion yields 2 : ()o/////7/vc*T-Yna'7///f///ov/od^ : Ih 
diniet hoft'i/he-fiznne, m. p. wliicli when .hydrolysed, givt^s 

2 : : 3Y///;/.e/7n^r//i^ov?,:rwe, „in. ]>. 14 Kh ^ 4y,At*t:viyh 

airiij.K 3 -l : 3Klimeth,oxyben5!:ene, m. p. '.117*^^ 'wiuni niiraied in a.cc‘t.ic. 
acid solution yields 

ni. p. 173°j which is also' ohtained hy the acetylation of (hi//7/*(,r-4- 
mriinoA : ?)"dini .m. p. 13G - 137*^, obtained hy i.lu‘ 

reduciion of 4 : 6<iinitro~-l : 3al ini ethoxy heiizene. W. Ch 

Acetylsalicylic [o-Acetoxybensoic] Acid. '.nKNiiY L, l,>AnM 

(/. Ind. Emj, ahem.,, 1919, 11, 29 30). The nieiting point of 

aspirin is detennined hy inunersion of the ea|nllary irilw in a 
stirred paraffin oil hath heated, at the rate of per niiniiie, tin*! 
the,rmometex* being immersed during the. vvliole time of heating, 
but the melting-point tube inserted only when the temperature 
reaches 130^, The free salicylic acid present may be detenniiiod 
by coinpaiison of the colour given with dilute ferric chloride %vith 
a series of cobalt chloride solutions of various concentrations. 
[See /. Soc, CJhevi, Ind., 1919.] T. IT. It 

Tbe Elimination of the Carbethoxyl Group from 
Tautomeric Systems. I. Derivatives of Indene. CumsTOFiinR 
Kelk Ingold and Jocelyn Field Tuoiife (T., 1919, 115, 
143—159). 

Preparation of Mercury Derivatives of PMlialeins and 
Analogous Compounds . HAccHARiNFAmuK Akt.-(I m, vorm. 
Fahlberg, List, & Co. (D.R.-P. 308335; from Ohem. Zentr., 
1918, ii, 881 — 882).— Heiitral solutions of the alkali ^Falts of 
phthaleiiis, succineins, and '^sacehareius ” are boiled with a large 
excess of a mercuric salt, paidviciilarly mercuric cjhioride, wliereby 
uniform products are formed 'in an easily isoialile conditit.m. Thus, 
fluorascein and mercuric chloride yield a reddisln-ljrown prodnra 
insoluble or sparingly soluble in the usual organic media, soliibie 
in sodium carbonate, sodium hydroxide, or ammonia, f.o dcRv]) rc^d 
solutions, which show a strong, greenislnycllow lluoreHccnee- whem 
diluted. The anmioniacal ' solution is hlatdrened by atumoTiiiim 
sulphide at its boiling point. The sodium salt of :iii ethyl fliiorescciii 
gives a pale brown derivative with mercuric chloride which dyes silk 
orange-yellow. Mercuriated cofnpotmds from dibromofliiorescelti, 
tetra bromoflu orescein , tetraiodofluorescein, phenol phthal ei n , tetr a- 
iodophenolphthalein , q uinolphthalein , hy droxy q u in ol|ih tlialeiii , 
resorcinsuccinein, cre-aoroinsuccinein, and resorcinaaccharein are also 
described. H. W. 

Tbe Reduction of Aromatic Ketones, W; I). Oohen' (Bee. 
trav. cMmy 1919, 38, 72~88),— In acid solution, benzophenone is 
reduced with the formation of lienzopinacone, henzhydrol not being 
/formed. If the action is energetic, a dittle, dipheiiylinetlianc 'lii 
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t'oriJied. Ill an alkaline ined ivun, on the other hand, benzhydrol 
is almost exelusively obtained unless the alkali is very weak, in 
which case a little benzo])inacone is formed. An energetic reduc- 
tion produces some diphenylmethaiie. In neutral inediiiiii, as when 
reduced by aluminiuin amalgam in alcohol, benzophenone yields 
G8% of benzhydrol and 32% of benzopinacone, W, G*, 

Preparation of /i-Anthrimides. Fakhweukk vo:rm. Meister, 
Lucios, & Beuning (D.E.-F, 3U86G6; froin Gheni, ZetiPn, 1918, 
ii, 882). — The products of the action of ammonia on jB-diazoaiithra- 
quinones are heated in solvents of high boiling point with or with- 
out a condensing agent. Thus, antliraquinone-/3-diazonium 
sulphate is made into a paste with alcohol and treated with well- 
cooled, concentrated alcoholic aramoniaq the product is heated 
with nitrobenzene under reliux, when ^P^-diarif/hrirndde separates 
as a dark brownish-red substance, which becomes yellowish-brown 
when dried or acidified ; it forms a scarlet solution in concentrated 
sulphuric acid, which gradually becomes olive and then green. 
The product from 1 : S-dibronioanthraquinone-jS-diazonium sulphate 
and alcoholic ammonia gives tetrfihromo-I^HUanthm^ (partly as 
the benzoyl derivative, which is hydrolysed with (‘uncentrated 
sulphuric acid) when heated to gentle boiling with nitrobenzene and 
benzoyl chloride. The substance is yellow and yields a bluish-gx^een 
solution in concentrated sulphuric acid; it dyes cotton yellow from 
a reddish-brown bath. DicIdo/vh'MM^^ (from 

diazotised l-chloro'-2-aminoanthraquinone and ammonia in excess) 
is pale yellow, and is converted by treatment with boiling nitro- 
benzene and benzoyl chloride into 1 :V-d/cIiloro~2 
orange-yellow, matted needles soluble in concentrated sul]3huric 
acrid to a pure blue solution ; it dyes cotton orange-yellow f rom a 
reddish-brown bath. TL W. 


scc.-/5-MetIiyIcamp3ior and .sYXJ.-^-Phenyicampliory a New 
Series of Synthetic Camphors, and <?<?.rj5.-NaphthylJborneol 
and Naphthylcamphene« J'. Brkot (J. pr, Ghe/m,, 1918, [ii], 98, 
9C>— A05).““"“-'In consequence of the puldication of Ruzicka^s . paper 
(A., 1918, i, 398), the author gives a short account of work carried 
out in 1914-^ 1918. 

[With Maria Bavklsrkrg.]-’ The a.(jtiou of magnesium methyl 

iodide on camphor or on fenchone yields tlie tertiary alcohols, 
methylborueol and methylfenchol, which, under the action of 
dehydrating agents, ylehl one and ilic same hj/d)r)mrh on, ^ 
b. p. 172— 175^^, in. p. 71- —73°, wliicli shows great stability towards 
permanganate, and is regarded as a homocyclene of ' the 
'annexed , structure. Wheh treated with 
jt, 0J.J 6 m© Jicetic and sulphuric acids, the hydrocarbon 

“ I |\ 


.J> CH-CMa 


yields m aeeti/l compound, CjgHgiOj, b. p. 


1/ 

OH 


?OMe 106 — 107°'/ 13 mm., and this on hydrolysis 
gives a secondary alcohol, 

193°, which forms a phsnplitr ethane, m, p, 
103°; oxidation of the alcohol yields a 
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kei(me (p-umf hi/ieui/i p/iO'r)^ ni. p. ,1 GT^' ^ ,t;'ivit!»^ uti 

i}:niniepm, p. 125“ “127*^, iu\d ii ,seviir(irint:t^tn y iii. j,k 2i}5‘^’ (iltH’oiiip,), 
a,nd yielding %mefhplmm.phuru‘ aridy i’-n’H ns. |a the 

iinhiidride of ilio acid lias' in. |). 205*5 207^^2 Use |n*opert5es of 

tliCBCi products iiulicsite Unit they belong lo tfie ca.tn{>lior seri(‘s, ho 
thatj ill tho spliitJug of the trimethylone ring of idle bydroctarlx)!! 
(see I'onsni'ia a.bove), the linking is ruptured,, ddiis indica- 

tion is couilnned ])y the inoleeiilar refratd'.iou ol' tlu; i;////// ester of 
the acid; this ester has 1*0289, \vhieh dilTers liut Utile from the 
valtiOj ,l)f i-{,)298,, for ethyl ca)n].)hoi’aitg vvdje!*t3aH etliyl is'ofeiicho- 
cainphorate has Df 1*0054. Tbe specific exa,itati(>n of tlie niole- 
(‘uiar refraction of tlie ester of the new acid, — (,)*229, is 

similar to that, -0*18, for ethyl ca.in])horate, find is con- 
diticuied by the annexed grouping, whilst in ethyl 5<,7-ifenc1iO'' 

camphorate the grouping C'HI-C,I:L-C,i M.e |:)ro- 

j , duces no exaltation. The following furtlier 

OH— 0 — ‘0 — Me derivatives ol the 2“rrietliylca:iiiplioric acid were 
* X ^ 'prepared: tlKw/7c7//or/V/r, b. p. ri'inu, the 

" (Morinnted chloride ^ 'the ehlortMmJrpdrtdc, m. 'p. 

204-“-2()G^, the sec.-tcrt.-anrc/nr-rtc/^, m. p, 
162-'‘d63^, and its caldutn salt, and the mc/r, in. ’p. 25{]''i 
[With A. 0. Heinemann and E. Goblet.]— Tho inte,raction of 
magnesium phenyl bromide and earn|')hor, followed by tre-aiine'iit of 
the product. with water and dilute hydrochloric acid, yields the 

^cr/.-plienylborneol, m. p. 4P, b. p, 119*5 120*5^7'^ *‘'‘*^**"^ mm., 

[ajif -GO* 33^ (in benzene), alrea<ly prepa'tod by Haller, ’'rreat- 
'.ment' of this tertiary alcohol wi'th acetic anhydride gives a licj'uid 
hpd/romrhofh, C|(|‘Hoc„ b.' p. 99^72 :m:rn., I)]’^ 0*9920, fajjf +3*27^5 
which is converted into the ueetjd deri'Vfitive of a i.ertiary fdcohoh 
b. 'p, 136^/2 mm., m, j). 87*^. iTiis hydrocarbon partly 'umlorgoes 
rearrangement to a'U umieride, b. ]). 8(U^/2 irirn., 14)034, 

[alii* whilst a third 'mmirrldcy b, p. 'n.'rm., in. p. 

33 “34*5^, Bf ** (}'9742, is formed in good yudd on repea.ied dry 

distillation of the above acetyl emuponiub 3.''he hydrocarbon, In, |,i. 
99*^/ 2 mm., does nol; combine with hydrogen eddoride i'U liglit 
petroleum Holntion, but the iBomeride, In p. fnrms tho hpdnr- 
diloridey C^(iITo7.'T, :m. \k- 76%5‘*^, which with milk of lime gi'VOH a 
tvrtiarp nlcahol, CyJ:hA)» P* fa] |f + 23*06*^, isomerio with 

the fa,r?4^."phenylborneoi. Hydrolysis of 'the aljove acetyl derivative 

yields a secondary aleoholy m. p. 115 llG'k whiclu like 

the products cle'rived from it, is" optically inactive. Ox/idation of 
this alcohol by means of chromic acid gives a plutnf/Imm/phofy 
P* 98^, the formation of which takes place as shown 

on 'p, i, 127, 

The oew phenylcamphor forma a mmirnrhamnsy m. p. 189—1 90^\ 
and a'U oxime, in. p. 141—142*5®, and when reduced' with sodium 
and alcohol gives a mixture of phenylhorneol and phenylMoborneoh 
which were' not separated. .With Bodiopotasaamide and amyl 
nitrite, phenylcam,phor yields the isomf-ro^o-derivativej^ which forms 
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greeiiisli-wliite crystals, m. p. 189°, and this with sodium hydrogen 
sulphite gives a- golden-yellow substance, 

111 . p. 145°. The latter is also obtained by the action ot perman- 
ganate on p^g?^?/Z<;amp/lorraf5oa7/Z/c acid, m. p. 149 — 150° (evolu- 
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tion of CO 2 ), which is formed from pheiiylcamphor with the help of 
sodiopotassamide and carbon dioxide. Fhmiylcamphoric acld^ 
m. p. 123*5°, is formed by the protracted action of per- 
manganate solution on the quinone; its anhydride, m. p. 

173 -5°, was prepared, 

[With H. Bussiek..]— T he action of magnesium a-naphthyl 
broniido on camphor yields ter t. -'/•///. :tn. p. 122-' >124°, 
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[a]i;' — 4i.-9G^ in benzene. When rtii]>jeeted in rlry iliis 

alcohol yiekiH the miphi hi^letitu phenr^ wliicli cryst-allises rii 

felted iiee(lieH_, .m. ]>. 9li ■■93^, h. p. 2W''j\i> nun., and i^uvch no 
Jiyclrocliloride with dry liydrogeii chloride in ethereal HohitioiL 
Treatment of the hydrocarbon with acetic: and sulphuric acids yields 

only ail uonieridt'.^ in, p. Id 6 ,ld7‘-h From rijsuU'S o!)i:aJned with 

anethylcycleiie and phenylcarnjhene, it, may ]>e assu nu‘d tlnif. iln^ 
naphthylcairi 1)1.10116, m. p. 92 iKP, has strmd'nre 1 or II’, and that- 
treatment with acetic and sul]),hiiric acids, nnder the i,nl!neinn:^ of 
the naphthyl residue, leads to rearrangement to the co:in|,Kni,nd III, 
which cannot be acetylated. T, IL P. 

Condensation of Unsatnrated Compounds in Relation to 
TerpeneSy Resins, and Caoutchouc. H. J“, .Feixb {CIwm>. 
Weekhladj 1919, 16, 64 — ^'74).— The type of (.mnlensation discuHsed 
is that between inolecnles of tlie sa,nie substance cxnitaining the 
group The reaction is brought about by catalysis, as 

acids, acid anhydrides, halogens and halogen conifiounds with aihive 
halogen, sulphur anci sulphur compounds (persuii.iliides), oxygen 
and peroxides, metallic oxides, a,nd metals. The cjaialysi and sub- 
strate are ''reciprocally activated.” Three reactions arc possible: 
polymerisation of the unsaturated substauce, coniiiinatkm o'f 
catalyst with the substance at the double bond, and c.ombination 
“of catalyst with the polymerised substance .formed. The theory 
'of reciprocal activation is disci.issed in relation to the Hinuilianeous 
polymerisation and oxidation of unsatnrated hyclroearbons, S'uch 
as terpenes, the formation of resins, and the vulcaniMaiion of 
caoutchouc. The following theory for the iastrinentioned proc.esB 
is suggested. The caoutchouc molecule is rendered active by means 
of the catalyst sulphur, whilst the sulphur undergoes a change’s 
analogous to the formation of ozone from oxygen in {:)r6se.nce of 
unsaturated 8ubstance.s. There results (1) a si.in|)le paly!nerisatb,ri 
of the caoutchouc .molecule with, formation of c//c/obutane derive- 
aiives; (2) po1yineriBatio,n of the caoutchouc moleeub^ with im*luMic.m 
of sulphur in the ring, giving <.:ompaund.s of the tyiie 
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(3) direct addition of sulphur at the double bond (o I'ortn 
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W. S. M. 

Constituents of Resins. HI. Further Investigation of 
Siaresinol from Siamese Gum Benzoin. Alois Zinek and 
Bans Lies {Monatgh., 1918, 39, 627 — 639). — It has been pre- 
viously shown that the henzoresinol obtained by Ltidy from 
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Birmatra gum benzoin (A., 1893, i, 480—666) is jirobably a mix- 
ture of c/”Bumaresinol and /-beiizoresiuol (A., 1918, i, 502); further 
, examiiiatio'ii of the substance prepared according to Liidy’s direc- 
tions only led to the isolation of siaresiiiol (A., 1918, i, 398). 
Liidy's benzoresinol should therefore be deleted from the literature. 

Further examination of ^iT-simiaresmoi and siaresinol has shown 
that these substances are acidic in character, and that the acidic 
hydrogen is contaixied in the carboxyl, and not in the hydroxyl 
group as assumed by Liidy (lac. cit.), the former is therefore to 
be regarded as cl~miriaremioUc' ackl and the latter as (l-i^iareunoUc 
acid. Oxidation of ('/-siaresinolic acid leads to the formation of a 
monobasic acid, 027114^304, and the loss of three atoms of cax*bon 
and eight atoms of hydrogen appears to denote the elimination of a 
propyl or an i.sv>propyl group; the formula for the parent substance 
may be written C3H7*C2(3H4o0.2'C0.2H, 

[With Ludwig Zuchner.] — -Silver darednolate forms a white 
powder which darkens in colour when preserved, and decomposes 
when warmed with water, acetone, or alcohol. It is converted by 
methyl iodide ii\to methyl siaremwlate^ which crystallises in pris- 
matic crystals with LSHgO from aqueous alcohol, m. p. about 150°, 
in needles with IHviP from benzene, and in anhydrous, prismatic 
crystals, m. p. 169 — 170°, from light petroleum. The eJdhyl ester 
separates from light petroleum in needles or prismatic platelets, 
m, p. 108°; from aqueous alcohol in nodular masses, which melt 
indefinitely at 102° and contain water of crystallisation. The 
mixed anhydride of acetic and siaresinolic acids melts at 125—127° 
after softening at 104°. 

Chromic acid oxidises the double compound of acetic and 
^-siaresinolic acid to an acid, C27H4QO4, short prisms, m. p. 317°, 
[ah/i —193*8° in chloroform solution;' the potasmim salt, long, 
white needles with SIHmO, and the methyl ester, colourless leaflets, 
m. p. 186 — 187°, are described. H. W. 


Hydroxymethyllurfuraldehyde- tf. A. M'jpprndohp (Bec^ 
trmh chim..^ 1919, 38, 1—71),— The author finds that w-hydroxy- 
methylfurfuraldehyd,e, obtained by the action of acids on the 
hexoses, can be distdled unchanged in an absolute vacuum, giving 
a distillate, 'b, p. 114—11 6°/ 1 mm., which will crystallise and has 
m. p. 31*5°, D]l L268, Df 1*2629, 1*556, 1-552, < 1-563, 

and its heat of combustion is 664*8 cal. per grain-mol. Contrary 
to the general statements, the author finds that this aldehyde is 
miscible with water in all proportions, and that there is no’ indica- 
tion of the fornnation of a hydrate. It gives a pheMylmsthyl- 
hydrawie, m. ,p. 161°, and an aldazine^ m. p. 168° {decomp.), and 
its hydroxyl group may' readily be replaced by halogen by the 
action of the hydrogen halide in ' dry ether. w-Chloromethylfur- 
furaldehyde is readily' converted into m-mMhoxymethylfurfur- 
aldehyde, an oil, b. p. 68— 70°/2 mm., 1*146, 1*5088 

'giving a phenylhydrazon'e, m. p. 56-^67°, a ip^^nUrophenylhydr- 
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a%one^ m. p, 140—141^, an orime^ an aldazine^ lu, p. 86®, a semi- 

cmrhazonc^ in. p. 170”, and a semioxamazone^ ni. p. 209 210”. 

Similarly, co-'ethoxymetliyll'urfuraldeliyde given a iyiiitr(iphetud • 
Ibydrazo'fie^ in. p. 140—141”, an oxime^ an (liduzinv^ jii. p, 70”, and 
a seniioxiimazone, in. p, 212-~“213”. Beny^oyloxyineiliylfiirfiir- 
aldeliyde gives a phe7iylhydrazo7ie, m. p. 112”, a p-^fiitropiumyl- 
hydrazone^ m. p. 142”, an oxime, m. p. 85—85*5”, an aldnzi?i<\ 
311. p. 163”, a semicxixbazone^ m. p. 198”, and a semioxapiazone, 
in. p. 204” (deconip.). 

When distilled at a pressure of 10 — 20 innu, liydroxymetliylfur- 
furaldeliyde is partly decomposed, giving its anhydride, difurfnryl" 
inetliyi etEer, which yields a semicarhazom, m. p. 255”, and when 
oxidised by moist silver oxide gives di(2-]methyl-5'Carboxylfnryl) 
ether, m, p. 165”. 

Sodium liydiroxide readily decomposes hyd roxyinethy 1 fur! ur- 
aldehyde, giving 2:b<tihydroxyifiethp^^^ m. p. 80”, and h-hyclr- 
oxymethylpyromucic acid. tinder similar conditions, inethoxy- 
methylf urf uralclehyde gives 2-hydroxy ttiethyld) -niefh oxymx thyh 
furafi^, b. p. 132 — 134”/23 min,, in. p, 37”, Wjr'l*486(), an,d T>m€th- 
oxy7nethyl2njronmciG ackl^ m. p. 66 — 66*5”; the ethoxy-aldehyde 
similarly gives 2dhyd7'oxyifiethyUT>eth(Ktpmedhylfivn^^^ b. p. 
152 — ‘157°/20 mm., n[f 1*4865, and 5-ethoxymethylpyroiiiucic acid, 
m. p. 62”. 

liydroxymethylfurfuraldehyde condenses with ethyl inalonate, 
giving ethyl hydro x7/mst Iiplf urf im/lMeriemulamiie, m. p. 4.8*5”, h.p. 
221”/11 M648; < 1*539, 1*536,^ and with malonic 

acid, giving hydro xyjnethylfurfuryUdenemalomc acid, decomposing 
at 130”. 

Ammonia or potassium cyanide react readily in alcoholic solution 
with hydroxy-, methoxy-, or ethoxy-methylfurfuraldehyde, but the 
products in every case reainify. 

From a study of the absorption spectra of the coloured products 
obtained from furfuraldehyde and its methyl and hydrox 3 mi 0 thyi 
derivatives, respectively, with the following reagents, reHorclnol, 
^'Sesame oil, 0m,aphthoi, acetone , -diphenylam ine, egg- albu to i n , 
aniline acetate, narcotine, and orcinol, it is shown that the eolottred 
products form,ed by warming sucrose, with hydrochloric acid and 
the respective reagents resemble those obta'ined from hydro, xy- 
m,ethylfurfuraldehy(ie, but differ from those obtained from furfur- 
aldehyde itself. It is shown that diphenylam! tie is the most satis- 
factory reagent for distinguishing between pentoses and hexoses, 
and that the reaction with acetone is the most satisfactory for dis- 
tinguishing methylpentosea from, pentoses and hexosas. W* (J. 

The Alkaloids of Holarrhena congolensis. Feank I^ee 
Fyman,(T., 1919, 116, 163—166). 

Nicotiiie' Content of the Smoke of Heavy^ Lights and' 

Mcotine-free Cigars* W, Stoem van Lbeuwen (Arch eicpi. 
Path. Pharm., 1918, 84, *282— 316), — This content was measured 
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piiysiologicaiiy by the effect o-ti the blood-preKSure of an acid extract 
of the smoke, and bears no' relationship to the trade description or 
even to the nicotine content of the cigars themselves. The smoke 
of SQ-called nicotine-free cigars (Wendt) contains as much as that 
of average normal ones. A full account of earlier work is given. 

, : , ' , G. B,. 

Cyclic Acetone Bases. C. Haerif.s {Annalcn^ 1918, 417^ 
107—191. Compare A., 1896, i, 317). — The author has shown that 
vinyidiacetoiiamineoxime (4-oxixninor-2 : 2 : 6-triinethylpiperidiiie) 
yields a-4-a,inino-2 : 2 : 6-trimethylpiperidine by reduction with zinc 
dust and cold alcoholic hydrochloric acid, and j8-4“aniinO“2 : 2 : 6~ 
triinethyipiperidine by reduction with sodiuni and boiling amyl 
alcohol (loc, cit., atid A., 1897, i, 293). These two bases behave 
differently towards carbon disulphide. Whilst the /3-base yields 
only one dithiocar hamate which cannot be converted intOi a thio- 
carbiniide by mercuric chloride, the a'-base yields an easily soluble 
dithiocarbamate, which is changed by boiling water into a sparingly 
soluble dithiocarbamate; from the last, hot aqueous mercuric 
chloride solution produces a substance which has the composition 
of the expected thiocarbimide, but not its properties, and is there- 
fore probably an internal thiocarbamide. By treatment with 
iodine, the two a-dithiocarbamates (2 mols.) lose carbon disulphide 
(1 mol.) and hydrogen sulphide (1 mol.) and yield two isomeric 
thiocarbainides, probably having the constitution 
• CS-NH(C5H7Me3N)2; 

these are probably syn- and anti-stereoisomerides, and so also are 
the two a-dithiocarbamates. 

The question why the i8-base does not yield an aiialogoua aeries 
of isomcrides cannot be answered at present. 

[With A. Baudrexel, H. Hohenemsee, and R. Haaiimann.j-^- 
Between 1896 and 1908, the reduction of 4-oximino-2 : 2 : 6-tri- 
inethylpiperidine to a-4-amino-2 : 2 : 6-trimethylpiperidi'n© by cold 
alcoholic hydrogen chloride and zinc dust has frequently been 
effected. It is all the more remarkallo, therefore, that the authors, 
using present-day zinc dust (since 1913), have obtained, not the 
above a-basc, but 2:2: (>trjmethyl-4-piperidone. In nrder to prepare 
the a-baa©, therefore, 4"0'Xi.mino-2 :2 : 6-trim ethylpiperidine has been 
reduced by 3% sodium amalgam in 80% alcoholic solution at 
10 — 20 '^, 25% hydrochloric acid being constantly added to maintain 
an acid reaction. This method produces about' equal weights of 
a- and i8*'4“amino-2 : 2 : 6-trimethylpiperidine; the hydrochloride of 
the latter is insoluble in absolute alcohol. 

[With Bernharid Schellhork.] — ^W hether reduced by cold 
alcoholic hydrochloric acid and zinc dust or by' boiling amyl alcohol 
and sodium, 4-oxiininO'*2': 2 :6 : 6-tetramethylpiperidine yields only 
one i-amino-^:2:B:B-teJmmxthf/ljnpendme, leaffets, m. p. 16—18^, 
b. p., 7*9^^/ 7' 3mn,, which is^ converted by acetic anhydride into the 
acetate of the acetylamino-derivative, m., p. 206®; the aceti/lamina- 



1. 132 


ABSTEAOTS OF CHEMICAL PAPBES. 


derivative itself, CnHaaONs, forms pyramidal crystals, m. p. 

b, p. 161- — 16 3°/ 6 — 8 inm, 

111 cold ethereal solution, 4-amiiio-*2 : 2 : 6 : 64chratiudl^iy!pipcri<lii!e 
(2 luols.) and carbon disulphide (.1 mol.) yield : 2 : 6 : fi- 

2 : 2 : 6 : 6-tetramc( hi/lpi iH:ridj/idHhioefirh- 
mnate, C^KigN-NH^^S-SH^CoHj^-NIL, crystals,, m. p. IMP\ but 
ill the ratio of 1:1 yield arid, 

CVH-igN-NH^CS^SH, m. p. 180*^; this, and also the preceding salt., 
are converted into a substance, m. p. 205^ (decomp.), Iiy rccrystah' 
lisatioii from boiling water. The dithiocarbamic achl in^lmiling 
aqneoiis-alcoholic solution is converted by alcoholic iodine into the 
hydrioddde (two crystalline forms) of the tlnoearh amide, 

CS(NH-C„H,tgN)., 
triangular plates, m. p. 170^, 

Corresponding with the production of two alkaniinos Iiy the 
reduction of 2 : 2 : 64rimethyl4-piperidone (Harries, A., 1897, i, 293), 
it is found that 2 : 2-dimnthyl-6-nY;butyl-4“piperidone, reduced by 
sodium amalgam in faintly acid solution, yields a mixture of hibile 
cb-valerdmc e tonalkarnin e l&hpd ?*ocm/-2 : 2 -dm e tha/lS-mo h u t /// pipe /*• 

idine], I"' 

chloride, m. p. 215®), and the stable ivz>md some ride, m. p. 65®; the 
former is converted into the latter by heating with a solution of 
sodium amyl oxide. 

2 : 2-I)im ethyl-6 -isYibutyl-4-piperidone forms an oxiuie, CjjH 4 *,(')Na, 
needles, m. p. 12P (monoh^drochloride, m. p. 238®; dApdro- 
chloride, needles, m. p. 222®), which is reduced by sodium and boil- 
ing amyl alcohol to 4:--amino-2:%-dimethifl'-'^-imhut^y^^^ 

Cn^ 2 .i^ 2 i P- 147® /65 mm, (hydrochloride, 0^11124^2,21101; 
acetate of the acetyl derivative, m,. p. 143—144®). The base yields 
a carbamate by absorption of carbon dioxide, and is converted by 
nitrous acid into the preceding m-alkamirie, m, p, 91- 92®. 

By wanning with acetic anhydride, 2 :2 : B4riinethyl‘4»piperi<huic 
is converted into its acetyl derivative, prisniB, m, p. 92®, which yic^IdH 
arad/ylrinyMiacetom^^^ (l-aeetyl - A'- a^dm/ma2 : 2 

methylpqHTidme), m. p. 130®, by treatment with acpieous hydroxyl- 
amine. 

[With' A. Zabt.]— B eii^sylidenediacetonamineoxime yields cmly 
producte of Ossive decora, position when reduced hy eIuc dust, and 
alcoholic hydrochloric acid, but is converted by reduction with 
sodium and boiling a'Uiyl alcohol into : 6- 

dmethylpiperidme, six-sided plates softening at 60®, no definite 
m. p., b. p. 183®/36 mm.,, which is isolated as the hydTcdmmiide, 
^j 3 H 2 oN',i, 2 HBr, prisma with 3HoO, m. p. 75®, decomp. 100®; the 
hydrocMorlde, , plaPimichloride , hydriodide, and' 'picrafs are 
mentioned. 

^ [With AiTGtfST ’ Bauorexel,]— a-4-Amitto-«2 : 2 : 6-trimetliyl- 
piperidiii© and ethyl chloroformate react in cold ether to form the 
hydrocMoride, C| 5 H 2302 Ns 2 ,HCl, crystals, m. p. 244~245®,' of 
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a-ethi/l trimethyl pi b. p. 148'™-ir)(P/12 iimi. 

{picrate^ Jii. p. 208 — 209^). Attempts to elioiiiiate ethyl alcohol 
from the carbamate with the object of creating a bridge linking in 
the 1 :4-positioii were unsuccessfully made with ssinc chloride, fused 
sodium, acetate, phosphoric anhydride, phosphoryl chloride, and 
concentrated hydrochloric acid. The a-ami,uotrimethyipiperidin.e 
reacts in ethereal solution with carbon dioxide to form the 
carhamate, m. p. 112^. 

The following compounds of the y3~series were prepared by similar 
methods: 0-ethyl 2 :2 :6-t7imethylpi2^endyl-4-(.nrham^^^ b. p. 
151 — 152°/i2 mm., in. p. 68^, and its hydroclhloiide, ni. p. 
253 — 254*^ (deconip.), and picrate, m. p. 164 — 165?; 0-mnmotri- 
niethylpipe/ridine imimethylpiperidylcarhamate^ in. p. 92°. 

[With A. Zaet.]~— a- and i8-4-AminO“2 : 2 : 6-trimethylpiperidme 
yield dihenzoyl derivatives, C22H2(j02^2> P- — -193° and 

210— 211° respectively, on benzoylation. The a~base reacts with 
phenylcarbiinide in cold benzene to form the pheMyltrim, ethyl- 
piperidyharh amide y NHPh'CO'NH'C^HyMeaN, needles, m. p. 

211 — 212°, and with phenylthiocarbinaide in ethereal solution to 

form the corresponding fjiioearh amide, crystals, m. p. 

110°, whilst the hydrochloride of the a-base reacts with potassium 
cyanate in concentrated aqueous solution to form a-trimethyl- 
piperidyUarh amide, C 5 H 7 Me 3 N*N'H*CO*NH 2 , leaflets, m. p. 65° 
(not sharp), decomp, below 100 °. The corresponding substances in 
the i8-series are phenyltHmethylpiperidylrnrhami^^^^ m. p«. 130 — 
138°, the fMo carbamide, CjfJIasNsB, m. p. 160 — 161°, and 0-tTi- 
methylpiy^erid/yharhamiid^ m. p. 170 — 171 °. * 

[With Herbert Thoerl.] — Equal molecular quantities of 2:2:6- 
trimethyl-4-piperidone and ethyl chloroforniate in ethereal solution, 
heated on the water-bath with a saturated solution of potassium 
carbonate, yield ethyl i-keto-2 :2 i^-trimethylpiperidms-X-carh- 
oxylate, in. p. 34—36°, b. p, 141 — 142°/ 12 mm. (oximey leaflets, 
111 . p. 136°). The oxime is redi.iced by sodium amalgam and a 
mixture of alcohol, water, and acetic acid on the water-bath to 
ethyl 4-amino-2i2:%47imxtliylpiyieridhieA-carhimrplatey b. p. 160°/ 
12 mm., from which an internal 1 : 4-carbamide couhl not be pro- 
duced. 

The direct methylation of 2:2: G-trimethyl-4-piperidond at the 
imino-group is very difficultly effected. The result is attained 
indirectly/ however, by oxidising a- and j3-iV-methylvinyldiaceton- 
alkamines (see below) by chromic and acetic acids. Although the 
a-isomeride is very resistant to oxidation, both yield the. same 
‘^-mxdhylvinylMaceAonamine (1:2:2: ^AeUnmxJdvylA-pife/ridxme^j 
b. p. 96— 97°/14 mm., which is purified through the hydro- 
bromide. It fO'irns an oxime, prisms, m. p. 93° (jncrate, needles, 
in. p. 216° [decomp.]). 

[With AuansT BAtroREXEL.]— The following derivatives have 
been prepared with the object of obtaining, substances suitable for 
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tlie easy ideiitiflcaiioii ol ilie irioro iniporiaiit cyclic ac'etcuc^. bases, 
but none of tlioui compares wifcli the oxime- For ibis pur|>ose. 
2:2: 64riunietliyl4“piperi(ione forms a i^eniicarbiicom^ Ujllj^O'N.i, 
crystals^ in. p. 196- — 197^^ (oimlafe, m. p. t:*he iriaccioiiamiiHi 

forms a mniicarbazons^ Oj^jlLoONj, crystals, m. p. IMl) wliilst* 

beiizyiideiiediaceto'iiamine forms a }>nitr(rpht:niilliy^ r, 

m. p.405— lOG®. 

[With Abtrue -Zart.] — d^Hydroxy-'-a- and ‘■/3-1 : 2 : 2 : ()-icvt,ra» 
iiieiliylpiperidiiies are readily obtaiuecl by heating tlie '“bhydroxy'' 
2:2: 6-triraethylpi|:)eridiiies with 40% formaldehyde on the water ■ 
bath. The hydrochloride of the a-corripoiuid reacts with benzoyl 
chloride at 120'^ to form a~4-/ic/i;:o///4 : 2 : 2 : 

b. p. 194 — 195^/16 mm. Qi>ydTochlorhle:, m. p. 192^, pfat/mi- 
chloride, m. p. 208^ [decomp.], nit rate, and plcraie, m. p. 
180 — 18P). The corresponding &4)enzoifl rlcrivative lias b. p. 
195®'/ 15 mm., and forms a hpclrocMoride, in. p, 58® (not shar|)), 
platinicUoride, m. p. 218® (decoinp.), nUratc^ ni. p. 163® (clccomp.), 
and pierate, m. p. 213®. 

[With Erich Groschuff.] — Tbe behaviour of cyclic acetone 
bases towards nitrons acid has been already published (A., 1901, 
b 745). ' 'C. S. 


Hew Mode of Formation of Pyrrole-black. A. Angkli ami 
^A. Pieroni (Aui IL Accad. Lincei 1918, [vj, 27/ ii, 300—304. 
‘Compare A,^, 1918, i, 547).— Treatment of pyrrole with the calcu- 
lated quantity of magnesium ethyl iodide in very dilute etlierea! 
solution, and passage through the liquid of a gentle current of air 
for about twenty-four hours, yields a voluminous, very lilack 
powder, which ;may be obtained almost free from asli liy treatinent 
with dilute sulphuric acid/' This substanco is far more intcuBely 
black than the pyrrole-blacks obtained by xneihodH previously 
described/ and, like these and the' natural inoianinB, it (’Ioob not 
melt, but furnishes vapours which turn a pine splinter moistemsd 
with hydrochloric acid an intense red; it is insoluble in all ordinary 
solvents, and aho in alkali solutions. It is slowly oxirlisecl by 
hydrogen peroxide in acetic acid, or dilute aqueous permanganate, 
or dichromate and dilute sulphuric acid. The cotnpo8iti(>i:m'"c>f 'the 
different pyrrole-blacks obtained in variouB ways are given. Tbe 
yellowish-white product formed, together with pyrrole-black/ by tlie 
action of peracetic acid, is probably a derivative of tripyrrole, ant! 
its^compoeition is 'in agreement with the formula Ciallr/Or^N.y I.iko 
aniline-blacks, 'pyrrole-blacks react readily with 'phenylhydrazine. 

T. H. P. 

'^Action of Cyanogen Haloids ' on' PhenylEydrazine. 'I¥* 
Passage to Derwatives of o*-PhenyIenediamine» G. Pellizzaei 
andATOUSTO QAiTm XQazzeUa, 1918, 48, Ji, lf)l-«»182.)--hhrthor 
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investigations (compare A., 1892, 1323; 1907, i, 873 and 1911, i, 
338) siiow that it is possible to eilect the following series of changes : 


NHPlrJSTHg ---> CN-NPlrNH^ 




CflH4<^'^>C-NH-ON cX<nh>*^’'NH-CO-NH2 - 

(o„H,<” 2>C-NH-CO) NH : C,H,<^g>C-NH-CO-NH, 




■'NH' 




'•N" 
NH:C-OEt 




C,H,< ‘5>C-NH2. 




ajB ~J)icyano~o- 2 }h e m/le n e guanidm e , 

obtained by the action of cyanogen bromide on a-oyanophenyl” 


C8H,<^(qj^>c-nh'cn, 


hydrazine in presence of .water and pieces of marble, forms white 
crystals, and turns yellow and then brown when heated, but does 
not melt at 300*^ ; it reacts acid towards litmus, and emits ammonia 
when heated with alkali hydroxide. The sodium salt forms a 
crystalline magma, and the potassium salt a gelatinous mass. 

p-Oyano-o-iihenylemgua^^^ e , ON, prepared 


by the action of potassium hydroxide on the preceding compound, 
forms long, thin, elastic, shining needles, and turns yellow at 240^^ 
and softens and decomposes at 250 — ^260*^; it has slightly acid 
properties and exhibits normal ebullioseopic behaviour in alcohol. 
It is highly resistant to the action of potassium hydroxide, and only 
in a sealed tube at 140*^ is it possible to detach the iB-cyanogen 
group. Its diver salt was prepared and analysed. 

cy-Phen'^lene-^-<fm^^^^ CoH4<^^>C-NH-CO-NH2, 


obtained as hydrochloride by the action of hot dilute or cold con- 
centrated hydrochloric acid, forms shining, colourless needles and 
becomes opaque,, but does not melt at 300®. Its hydro chloride ^ 
CgH 0 ON 4 ,HCi, decomposing at 255—260®, platinichlonde^ and 
fiermte were prepared and analysed. 

Blphenylmeguanylhiuret, ^CgH 4 <^^^C*NH* 00 ^ NH,^ ob- 
tained by heating the' preceding compound at 180—200®, crystal- 
lises in slender needles. 

o~Phenyleneguanidine, prepared by the action of' hydrochloric 
acid on o-phenyleneguanylcarbamide or ai3-dicyana-o«phenyIene-. 
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guanidine,, is identical, with, tlie eniupo'iuul ol)taiTie(! from eyajidgeii 
brO'iuide and r^plienylenedianiino (compare Fierron, A., IU08, 

i, 92G). The lV.>llo\ving salts wcn,'e pr(‘.j)ar(‘d am! analysed : 
cariHiiiaie; exploding without nielting at^ ^ 

111 . p. 218"^; 'picrate, m. (decoinp.) ; ami plnilNirhi(^ridt\ 

wliicih softens at 225^7 and then melts and dtmomposes. 
The free base may be recognised by tho alkaline i'ea,(d}t(>n 
aqueous solution towards liiinvm and by the iniense blue tadoraiiou, 
changing to green aud then to brownish -ye How, obiaimn'l fiy the 
action of hypobromites or hypochlorites, 

A cetpl-o-phe?ipIeJic(p^^^^^ forms 

slender, white needles, ni. p. 314— ,‘115*^ (deco, nip.). The ac.tioii of 
nitrous'*' acid ou tli© co,r.res])onding benz.oyT derivative (c‘ouipare 

Pierron, loc. cit.) yields phenyleneca,rbaniide, 

or C,H,<g|>CO. 

ni-Ni fro'J) enzpUd&n ephenplenegufrmdm^^^ 

o„h,<^'jj>c-n:ch:-c„h,-n<\, 

prepared from u-plienyleneguanidine and ///.-nitroberizaldeliyde in 
presence 'of a drop of piperidine, forms minute, yellow needles, 
m. p. 170"^. 

aAlpam-o-phenplem^^^^ olitaii'mds 

from o-phenyleneguanidine and ■ cyanogen bromide, for.ttis long, 

colourless 'needles, and decomposes at 173 17.T\ rapidly in a moist 

atniDspliere and s’iowly in a desiccator. Its phifAikldtmde turns 
brown at 100^ and undergoes change 'when boiled with water. 
Irl-,^b7fo?u^/wyi^/Vfc^l^^a-(,7/a/n,■^0“p//c//y/r/n7f/unw'/^7duq 


prepared by the interaction, of aK.^yajio-O'”phenyliiri 0 giiai'si<lirie and 
•nMiitrobenzaldehyde in alcoliolic solution in preseime of a droj) of 
pipe'ridine, fori, ns microscopic, yellow crystals and decomriostiH ati 

285 , 

adUhoxy-Qhp}mhylmiuarhhnim)guamdh^ 

' ^ ■ NIi:(>()Et 

obtained together with the preceding compound, forum cjolourless 
needles, m. p. 156*^. Its platdfdcJdoride forms pal© yellow 'rhombs, 
m. p. 222—224^ (decoinp.). With m-nitrohenzaldehyd© in presence 
'of a drop of piperidine, the base yields m-nUrohenzyUdene-a- 
ethoxy-o-phenyleneearhiminogzmmdme, CriH| 503 lSf 5 , which crystal- 
lises in pale yellow needles, m. p* 206-*— 206® (decorap*). ' ■ 

; .According to Pierron (foe. the action of cyanogen bromide 
(3,;^ois,<).andmodium hydrogen, carbonate ^(3, mols.) on o-pheiiykne-' 
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clia.iTi:iiie (1 iiioL) yields a little plienyleiieguaiiidiiie and a large 
pro|)ortio'ii (120 — *140% of tli© phenyl enediainin© used) of iniiiiodi" 


<;a;rbo'iiylplienyIeiieguanidiue, 


ch/^^\c- 




\ 




CO 


This 


conipound may be obtained also from plienyleneguanidine (1 moL), 
cyanogen bromide (2 mols.), and sodium hydrogen carbonate 
(2 mols.), or from plienyleneguanidine and biuret. The meclianisni 
of its formation is under investigation. T. li. P. 


Simultaneous Bioclieiiiical Syntheses of Geiitiohiose and 
of the two /5-Gliicosides of Glycol hy Emnlsin. 35m. 

Boukquelot and M. Bktbel {(Urmpt, rend,^ 1919, 168, 253- 256). 

— From the products of the action of emulsin from almonds on a 
mixture of dextrose and ethylene glycol, in the molecular propor- 
tion of 2:1, in aqueous solution, the authors have isolated and 
characterised gentiobiose, glycyl ^-glucoside, and glycyl ^-di- 
glu coside. W. G. 


Physiological Chemistry. 


The Blood Sugar. Gustav Kiiok {Biochm, Zeiimh,y 1918, 92, 

84- 89). — An analysis of the sugar in blood was made by Bang's 

micro-method, both before and after hydrolysis by acids in the case 
of rabbits, after ingestion of starch and of maltose (at varying 
intervals), and after administration of adrenaline, and a few similar 
analyses were made on the blood of the human subject. There was 
no appreciable difference in the reducing power l:)efore and after 
hydrolysis any case, and the result.^ give n,o support to^ Bepine's 
conception of the '‘sucre virtu eP' of blood. S. B. S. 

The Theory of Clotting. Alfred Perutz and Max ItosEMAHx 

{Bkmheni. EeUncIh, 1918, 92, 90---9r)). The amount of fibrin 

which is obtained by mixing serum and |)laBma stands in some 
proportional relationship to the amounts ol these two components 
used, when they are employed in great dilutions. If diminishing 
amounts of serum are added to the same amount of plasma, the 
' amount of fibrin formed diminishes. In the same way, diminish- 
ing amounts of plasma added to the same amount of serum also 
produce diminishing amounts of fibidn. If very great dilutions 
are employed of plaam.a and serum, so as to be near the limits of 
a reaction, in order that the reaction should take place at all, 
the sera til concentration must he greater than the plasma con- 
centration. S. B. S, 
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The Presence of Phosphates in Human Blood-sernm* ¥11. 

Joii. Feigl (IHockefB, Zeitfidh,^ 1918, 92, 1— 8^i). Tlu^ aiiilior 

gives a very extensive and detailed review af the iiief-licnis ef 
separating the coiistitneiits ’whieh contain pliosplionis in the hlnod, 
especially the lipoid phosphorus and inorganic (acid ta>liihlc) pin, is- 
phonis, giving in particular a detailed, crlticisni cl’ the rcccnst, 
methods of Bloor, Greenwald, and their co11al)0'rah)rH. ,I,[e alsa'i 
gives a critical account of the inicmnnethods for esiinniiing ilic 
phosphorus after ashing, including the various nephelomei.'ric a.nd 
colorimetric methods. He gives, finally, a series of tables cl' 
analyses of the phosphorus of the blood (chiefly lecithin plies 
phorua) in pathological cases obtained hy himself by the 
ment of various methods. S. B. 8. 

Shark and Kay Liver Oils. M'. TsuarMOTo (J. Glienh Ind, 
Toh/o, 1918, 21, 1015—1042). — ^Tho analytical values of the liver 
oils of thirteen species of Japanese sharks and five species of 
Japanese rays are given. The oil derivcfl from the shark Prisdtirvs 
'^nlostfs had an exceptionally high iodine value (309*0) and a. very 
lo'W sp. gr. (Df 0*8664). It was found that all the shark liver 
oils of low sp. gr. (below 0*9) contained the hydrocarbon squalene, 
which was also present in the egg oils of two species of shark, but 
it was not a constituent of any of the ray liver oils* fSee also 
/. Soc. ahem. Ind., 1919, 109 a .] G. A. M. 

Genesis of Thiocyanic Acid in Animals. ¥. Hkiiafino 

Bezani {Arch, Farm. sper. m, aff.^ 1918, 25, 278 288; fmni 

Ohem.. Zmtr,, 1918, ii, 836 — 837), — The quantity of thiocyanic acid 
formed ixi the dog depends on the albumin content of the food ; 
this result is in striking contrast with the experience of Bruylants 
and Grober with the human subject. 

After administration of acetonitrile, thiocyanic acid could be 
detected in the blood serum and saliva of the dog as soon as in 
the urine; its formation cannot therefore in any case be an 
exclusive function of the kidneys, Tf. W, 

Calcitim— Form of Reserve in the Female of the 
Fhasmides ; its Forms of Elimiaatioa in the two Se»s. 
J. Pantel (Gornpt. rend.^ 1919, 168, 242--'244).— -Calcium cxistn 
as a reserve in the form of its carbonate in the lower :rnalplghiaii 
tubes of the females of the Phasmides. In both sexes, the prin- 
cipal form in which it is eliminated is as its phosphate, accessory 
forms being the oxalate and probably thenrate. W* G* 

Catalytic Action of Serpent Venoms on the Nucleic Acids . 
C. Dblb^zbnne and H, Moeel . (Gompt. rend.^ 1919, 168, 
244—246). — Both plant, and animal nucleic aoida are hydrolysed 
by venoms from members ofAhe Cplubrides and ViperideH groups. 
The curves showing the velocity of the reaction indicate that the 
reaction' is catalytic, and it has been shown that the amount of 
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hydrolysis is independent of the amount of venom used. The 
optimiim temperature is 50’---52'^, and the venom loses its hydro- 
lytic powers if heated for a few minutes at 100° or if to the 
medium is added specific antivenom serum. The different venoms 
vary in the intensity of their catalytic action, this variation being 
ill the same direction as is that of their toxicity. W. G. 

The Gnttameter and its Application to the Study of Drugs 
and Poisons^ PBiEDEicn Eschbaum {Bar. Deut. fharm, Ges,, 1918, 
28, 397—416). — The guttameter is a capillary pipette with a wide 
delivery orifice from which ten dimps are collected in a weighing 
bottle and the weight recorded. The instrument is standardised 
with water at 20°, ten drops of which should weigh 1*20 grams. 
The weight of ten drops of the liquid, corrected by the factor of 
standardisation of the instrument, is proportional to the surface 
tension; thus the results are inversely proportional to those 
obtained with the stalagmometer. The author has extended 
certain observations of Traub© and others on the nse of this instru- 
ment, from which it was deduced that the toxicity of solutions of 
alkaloids is in direct relation to the lowering of the surface tension 
of water produced by the alkaloid at standard concentration. 
Thus a number of derivatives of the quinine alkaloids have been 
studied and ranged in the order of decrease in surface tension pro- 
duced in 0*1% solutions of their salts mixed with increasing small 
proportions of sodium carbonate. The order of classification so 
obtained coincides with that of increasing toxicity. Quinine and 
quinidine, approximately equal, had the least effect on surface 
tension ; stronger depressions were recorded in the following order : 
hydroquinine, ethylhydrocupreine, ethyl<ajpohydroquinidine, iso- 
araylhydrocupreine, and ?>?ooctyIhydrocupreine. The depression 
of the surface tension increases with the amount of alkali added. 
Morphine and apomorphine occupy. a peculiar position among the 
alkaloids in th,at solutions of their salts, when ineated with sodium 
carbonate, do not^i show a de])ression of the surface tension as com- 
fiared with water. It is shown, however, that morphine salts when 
treated with cort-ain small proportions of ammonia liberate the 
alkaloid in a disperse form, and a depression of the su r face ■ tension 
is then observed. X F. B. 


Chemistry of YegetaMe Physiology and Agriculture^ 


Action of Stimulants on Nitrifying Bacteria* 0. Montahari. 
(Stm, sper, ar/r. ital,, 1917, 60, 69—72; from Ohem. 1918, 

ii, 854. Compare A., 1914, i, 1159).— The action of compounds of 
copper, barium, lead, 7inc, and arsenic has been investigated in 
extension of the work on manganese salts. The addition produces 
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differenfc effects according as it takes place aii tlie «’on}]]ieT'!<‘CTtiet,it 
of ilie experiiiient or when development of the nitrate reriiicntf has 
occurred. In the former case, the formation of nitrates is liituhTcd 
by small arnoiimts ol copper or by larger (pianiflieH of the oilnn' 
Riibatances, whilst in the latter case the ferment is dannigeil jry 
large closes of arsenic or, to' some extent, of copp(‘r. NitiihfC'ition 
was not , rendered more vigorous by minimal doses of the difTereiit. 
sribstancea, except in the solitary instance of manga'nese Hiiif'diat'C. 

H, W. 

The Chemistry of the Higher Ftwagi. XHI. Scleroderma 
vuilgare, Fr.^ and Polysaccum crassipes, D.C* Julios 
Zellner {Mfynati^h,, 1918, 39, 603-' -615. Compare A., 1915, 
i, 1086; 1918, i, 54). — Extraction of S('Jemderma rtdijare^ Fr., 
with light petroleum yielded a deep brown, viscous mass contain-' 
ing an ergosterol and a resin. The ethereal extract contained 
fu marie acid, and further quantities of an ergosterol, which was 
not isolated in the ]>'ure state, Mannitol, dextrose, (holine, and an 
amorphous carbohydrate were isolated from the alcoholic extract. 
Viscosin and potassium phosphate wei*e isolated from the aqueous 
extract, in which neither invertases nor diastases could be detected* 

Pahismemn cramijm, B.O., was similarly successively extracted 
with (1) light petroleum, (2) ether, (3) alcohol, and (4) water. 
The drat extract was a dark brown, viscous mass rich in unsapoiii*' 
fiahle matter, consisting of ergosterols atul a reddish-brown resin. 
The second extract consisted of ergosterols ; th.e presence of 
fumaric acid could not he definitely established. The third extract 
yielded dextrose, choline, and the foternmni ammnnifV7n salt of a 
tannin-like acid (the free acid and its silver and eopprr saliis are 
described), Avhich probably has a gincosidic structure. The fourth 
extract contained a carbohydrate similar to that obtained from 
ftderodfrnia, togeidier with mineral matter; the preRence of 
ferments (invertase, maltase, diastase) <xmld not be eatabllHbed. 

H, W, 

The Researches of Willst^tter oaa the Assimilatioa of 
Carbon Dioxide. H* L Watehman (CheMh Weekhki, 1918, 16 , 
lt3S“1146).— A critical summary of the more recent work of 
Willstatter on the mechanism of the absorption and decomiKisition 
of carbon dioxide by chlorophyll. W. S. M. 

Action of Vegetable Enzymes on certain Organic Com- 
pounds. Q'. OiAMiCTAN and 0. Ravekha {AUi^E. Acmd Limei 
1918, [v], 27, ii, 293—300). — Much of this paper has been already 
published, the results not included in ■the previous abstract (this 
voL, i, 58) being, briefly as follows. 

Benzoic acid is ^ changed by the enzymes of pulped , ap„iiiach 
leaves, hut' salicylic acid is largely oxidised; the rcBpectiv© sodium 
ealts behave, similarly.' Coumarin remains imaltiored, ,bufe'mandelic 5 
acid' is- 'Converted by spinach in an atmosphere, of 'Oxygen into a 
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compound wliicli is iiO't extracted by eilier, but is .reconverted into 
the original acid by boiling dilute sulphuric acid; in carboii 
dioxide, niaiidelic acid remains unairected. Just as by the action 
of light, oxalic acid is almost completely oxidised by the enzymes, 
whilst succinic acid, which in the light is oxidised to a slight extent 
tc> glyoxal, acetaldehyde, acetic, and perhaps propionic acid, with 
the spinach enzymes yields acetaldehyde and a compound giving 
succinic acid when treated with einuisin. Lactic acid, which forms 
acetaldehyde and acetic acid on auto-oxidation in the lights yields 
only acetaldehyde under the action of the spinach. Malic acid, 
which gives formaldehyde, acetaldehyde, formic and acetic acids, 
and certain undefined products under the influence of light, yields 
only acetaldehyde with these enzymes. 

Acetone is oxidised, as by light, to acetic and formic acids and 
formaldehyde, whilst methyl ethyl ketone gives propionic and 
formic acids undex* the influence of the spinach, its behaviour in 
light being unknown. The action of light on cyclic ketones results 
in hydrolysis to the corresponding aliphatic acids, and also in the 
formation of the corresponding dibasic or ketonic acids, whereas 
the action of the spinach enzymes converts these ketones into lower 
aliphatic acids and sometimes into succinic acid, the acids corre- 
sponding with the ketones used being never obtained. Thus, cydo- 
hexanone gives formic acid and a mixture of volatile acids, appar- 
ently propionic and butyric. 2~M6thylc//c?ohexanone and 
Sunethylcyc^ohexanone yield propionic and formic acids, and 
4-methylcyc/ohexanone, acetic acid, in addition. Menthone gives 
succinic, formic, acetic, and probably propionic acids. Pyridine, 
piperidine, nicotine, strychnine, and caffeine are not affected by 
the spinach enzymes, but morphine, quinine, and cinchonine 
uxidergo oxidation to a considerable extent. 

Some of the compounds, such as benzoic acid, pyridine, piper- 
idine, and nicotine, which resist attack by the enzymes of spinach, 
disappear when they' are injected into maize and tobacco' plants 
{Joe. eit.). In one experiment, in which a total of 36 grams of 
sodium benzoate, corresponding with 30‘5 grams of benzoic acrid, 
were i.noculated into twetity-five maize plants, 21*6 grams of the 
acid were afteinvards fouiul to have disappeared, and the plants 
yielded a distillate containing formic, acetic, and ],)ropionic acids 
in amounts corresponding ajjproximately ,with the 1:)e’nzoic' acid 
attacked. T. H. P, 


Biochemical Changes due to Environment* Otto 
'Rosenheim (Biochem. J., 1918, 12 , 283—289).— The inflorescence 
of edelweiss. (Leantopodkm. aPjdntim) contains a chromogenic sub- 
stance, probably a fla.vone, which is not in glucosidic combination. 
It is best extracted with 90% alcohol at 70—75^. A comparative 
'estimation of the amount present in plants grown in London at an 
altitude of 80 xn. and in plants collected in the Alps at an altitude 
of 2000 m. shows, the ratio ■ of ' amounts present to be roughly as 
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1 : 4, aiul in addition tlie plants grown in th© Alps contained traces 
of fclio cliroinogenic siibstanco iu glucosidic coiinbiiiai'io'ii. Tlies© 
results sliOiW tlio bioclieinical adaptation of Alpine plants to clianged 
environment, and support Sliibata’s hypothesis that the biological, 
signiilcaiic© of liavones in th© plant consists in their protective 
action against the injiirions influence of ultra-violet light. 

\V. G. 

Essential Oil , and Wax of Shuei Flower ( Jasminum 
odoratissimum)» li. Tsuciiihashi and B. Tasakt (J. Ghem. Ind., 
TohyOy 1918, 21, 1117 — 1143). — -Fresh flowers of Shuei (Jasmniiini 
odoratimmum), cultivated in Formosa and used for perfuming 
tea, yielded on extraction wdth light petroleum 0*277% of concretes 
essence, which on maceration with alcohol was separated ini.o 
0*116% of essential oil and 0*166% of flower wax. The oil con- 
tained approximately 6% of c7-linalool, 6% <i'-linaloO'l acetate, 6% 
benaiyl alcohol, 1*6% benssyl acetate, methyl ester of aiithranilic 
acid and indole (10%), and constituents of high boiling point 
(possibly sesquiterpene alcohol or diterpene alcohol) about 7)7%. 
[See also Soc. Ghem, Ind,, 1919, 117a.] C. A. M. 

The Absorbent Power of Dry or Moist Earth with respect 
to Chlorine Gas. Dakiel Beethelot and Kene Teaknoy {GompL 
reiid,^ 1919, 168, 121 — 123). — Dry sand absorbs chlorine badly, 
but a peaty soil or leaf mould has very marked absorbent proper- 
ties for this gas. The absorptive power is markedly increased by 
moistening the soil with 10% of its weight of water. Any further 
addition of water only causes an increased absorption, due to the 
water added. W. G. 

Connection between Absorption and Coagnlation and its 
Relation to the Inorganic Colloids of the Soil. HI. A. de 
Dominicis and P. Chiaiueei (Staz, agr, 1917, 50, 
461—479 3 from G'heni, Zentr,, 1918, ii, 864, Compare A,, 1915, 
i, 859; 1916, i, 240).— The previous results, that the action O'f 
electrolytes on the unstable hydrosols causes a single process r<3Sidi'*' 
ing in coagulation through absorption, are confirmed by a series 
of experiments with the metals, of the alkaline earths. When 
particles and ions with opposite charges come into cjoniact, 3firiil.ual 
attraction occurs, resulting in neutralisation of th© charges and 
formation of absorption compounds. Decrease in concentration 
consequently follows both in colloidal and ionic-molecular solution. 
The physico-chemical properties of the soil are invariably favourably 
influenced with regard to fruitfulness by this phenomenon. 

H. W. 

The*""* Organic Phosphorus of Soil. R. B. Pottbb and 
.BdSV Snyder {Soil Sci,^ 1918, 6, 321—332/ Compare Potter 
and Benton, A., 1917, i, 76).' — ^For the most part a reply to Goriner 
and Shaw (compare A., 1917, i, 376), The authors have prepared 
the nurves" for the hydrolysis ' of phytdn and of nucleic add by 5% 
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siiipliiiric acid at 100“^, and show tliat botli these reactions are of 
the iirst order. No definite conclusions could be drawn from the 
curves for the hydrolysis of the organic phosphorus of three soils, 
but the direction of the curves was such as to indicate that the 
organic phosphorus might have been due to phytin or to a 
pyrimidine nucleotide. W. G. 

TJie Presence of Aluminium as a Reason for the Difference 
in the Effect of so-called Acid Soil on Barley and Rye* 
Bub'T L. Hartwell and E. E. Pember (SoU Sci., 1918, 6, 
259—279). — The authors find that although rye will grow far more 
satisfactorily on an acid soil than will barley, seedlings of both 
these crops are equally afiected by a given amount of acidity, both 
in water and sand cultures. The authors attribute the different 
effect of the acid soil on the two crops to the presence of aluminiuin 
sulphate in the soil solution, and they show that equivalent 
amounts of aluminium sulphate and sulphuric acid when added to 
an optimum nutrient solution produce about the same depression 
on barley seedlings, and that whilst a similar depression of the rye 
crop is produced by the acid, the aluminium sulphate causes veiy 
little depression and scarcely affects the rye roots. Piii'ther, as the 
hydrogen-ion concentration of the nutrient solution containing the 
aluminium sulphate was only about one-fourth of that containing 
the acid, they conclude that aluminium exerts a toxic effect on 
the barley. This active aluminium may be largely removed from 
the soil solution by the application of lime or phosphates, even 
acid phosphates. W. G. 

Experiments with various Nitrogenous Fertilisers* 
Eilu. Alfred Mitscherlich, S. von Sauoeen, and P. Ifflanb 
(J. Landw,, 1918 , 66 , 187 — 198 ). — Sand cultures of oats were 
treated with one and the same fertiliser, com, posed of magnesium 
and potassium, sulphates, sodium chloride, and calcium phosphate, 
the nitrogeti in the different cultures of a series being supplied in 
the form of sodium nitrate, ammonium sulphate, Kaiks ticks toff,'”' 
carbamide, and carba'inide nitrate. The results show that carb- 
amide and its nitrate are at least equivalent ixi inanuriai value to 
the old nitrogenous fertilisers. Owing to its ready solubility in 
water, carbamide nitrate should serve, without causing marked 
plasmolytic phenomena, and hence injuries to the plants, as an 
excellent top-dressing, and may certainly replace sodium nitrate 
for this purpose. The yields of straw and com under the different 
treataents are given in the form ot tables, and are also subjected 
to analysis. T. H* P. 

Influence of Two Different Nutriments on the Yield of 
Crops. Eilh. Alfred Mitscherlich {Landw, 1918, ,62, 

279—296; from Ghem, Zientr,, 1918 , ii, 854—856). — Influence 
of two fmIrimenU which are without mutual The effect of 

variation in the amounts of potassium and nitrogen un the growth 
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of ciatiH ban been iiivoaligateb, use being in.ade ol’ pol’-assiiun nuipbale 
aiiil. afniiioiiiuin nilrate. I'lie i'aetor ol! activity ol‘ the nitrogen is 
ctf>!iHia.}it ( ».*- 1." id) aiid indepcudeut of tiie anioiuit of poiassiiiiii ; 
.siinilarly'j the factiir of! the potassiuni, is constant and in- 

dependent of the quantity of nitrogen. If th.e .nutriments arc 
present in an equally assinuiablo form (wliicii may be assumed to 
ho the case wit,li salts which are so,lubie lu water), and if tliey 
a, re not iidlueuced by any externa] factor, it follows that, in order 
to secure an equal yield of* oats, '2*18 times (2*4<S/i“14) as .much 
nitrogen as potash must be su})plied; potassium is better utilised 
than nitrogen by the plant. 

11. I n'fi lienee of two natrinients which react with one anihhcr. 

- Alterations in the increase in yield obtained by addition of 

either nutriinent are immediately observed when the .nu,trimeiii is 
either chemically or physically affected by other siibsianees wldcii 
are possibly introduced in the manuring, but which can be present 
in every possible combination in the soil in agricultural |)ractic.e. 
(a) Ohalk and phosjdwria acuL — Experiment shows that an equally 
good yield cannot be obtained by manuring with raw phosphate 
as with a readily soluble manure. Further, the maximum yield 
which can be obtained with a phosphate manure is diminished 
slightly at first, but more rapidly subsequently, by addition of 
(shalk, and, iitially, as is shown by experiments with phosphorites 
meal, to such an extent that an increase in yield due to the plios' 
phate manure is scarcely noticeable. .The value of dilferent phos- 
phate manures is affected in an extraordinary manner by tlie 
addition of chalk. Thus, the activity of tricalcium phosphate is 
diminished to "considerably greater exte.pt than that ol a Thomas 
meal phosphate by addition of chalk; the value of the latter, how- 
ever, does not remain constant, since a good specin,j,en is found to 
be less affected than one of poorer quality. The relative value of 
tricalcium phosphate and Thomas meal T. in the absence of 'chalk 
is approximately the same as that previously found when calcium 
was added in large quantity in the foriri of caleitim nitrate. "IT'ios- 
phatic manure loses much of its value if applied to land recjcutly 
treated with chalk or marl or to soil rich in chalk iinicsH of her 
salts, such as ammonium sulphate, are also used. Manures whicffi 
contain phosphates in a slightly soluble form are less offetdive in 
the presence of potash than those containing more soluble forms ; 

phosphate is probably useless on land rich in chalk. It is 
'doubtful if a preliminary manuring with phosphoric acid has any 

practical result. (b) Potash and ammonium^ chloride. —It has 

been 'previously found that the application of am'moniiim chloride, 
when sufficient nitrogen for nutriment is otherwise present,' 
diminishes the value of manuring with potash; this result is now 
confirmed, and appears to be not impossible that, under the given 
conditions, tue ammonium chloride is physiologically acid, and 
therefore poisonous. H, W. 
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The InfLiieace of Catalysts on the Chlorination of Hydro- 
carhons. V. R, Kokatnub (/. Amor. GJiem. Soc,, 1919, 41^ 
120—124). — Attempts were made to prepare pentacWoroetliaiie hj 
the limited clilorination of s-tetrachloroethane. Various catalysts, 
such as vegetable and animal charcoal and metallic iron, were 
suspended in s-tetrachloroethane, and chlorine gas was passed 
through the liquid at various temperatures. In no case was penta- 
chloroethane found among the products of the reaction, which con- 
sisted only of hexachloroe thane and unchanged tetrachloroethane. 
In other trials, chlorination was effected by heating with bleaching 
powder and water and with anhydrous aluminium chloride. In 
these cases, also, hexachloroethane only was produced, although a 
certain amount of the tetrachloroethane was converted into ^.^-tetra- 
chloroethane. It is not decided whether this complete chlorination, 
giving hezachloroethane as the only product, is to be ascribed to 
the influence of catalysts or to the symmetrical structure of the 
tetrachloroethane, whereby both atoms of hydrogen are equivalent 
in function and are therefore substituted simultaneously. It is 
true that pentachloroethane may he produced by chlorinating in 
the presence of actinic light, but that may be due to the specific 
influence of the light on the constitution either of the .'y-tetrachloro- 
ethane, making it unsymmetrical, or of the chlorine molecule. 

J. F. B. 


Constitution of the Product of the Action of Acetylene on 
Mercuric Chloride. W, Manchot {Annalen, 1918, 417y 93 — 
Compare Manchot and Haas, A., 1913, i, 1009). — -A reply to Biltz 
and Reinkober’s criticisms of the author’s formula, 
C2Hg,HgCl2,HgCl,HgO. 

[With Feanz Mahelein.]— Styryl ethyl ether and an aqueouS' 
solution of m,ercurio acetate ^(3 mols.) are warmed at 60^, the cooled 
liquid is poured, after two hours, into a 10% solution of sodium 
chloride, whereby a white suhstanccj GHPhICH*OH,2HgCl*OH, is 
obtained. It melts partly at about 120*^," decomposes somewhat 
violently when heated over a free flame, is scarcely attacked by 
dilute sodium hydroxide solution, and yields phenyl acetaldehyde by 
heating with hydrochloric acid. 

In view of the preceding observations, tbe author now incline 
to the opinion that the product of the action of acetylene on 
mercuric chloride, Biltz and Mumm’s t-ricMoromercuriacet- 
aldehyde/’ is an additive product of vinyl 'alcohol; a formula is not 
recorded, on account of the uncertainty of the individual character 
of Ah© substance. C, S. 

voi:.. Qxrt, i, 4 
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Coiistitiitioii of Geramoli Lmalooii and NeroL AuiKitT 
Veblby (Bull. Soc, chivi,^ 1919, [iv], 26, G8— 80),~a-(jit‘ral wiieii 
boiled wifcii 1 % aqueous sodiuni iiydi’oxidc^ gives 

hepteuo'fie^ P- 168^’, wliicli 

wiieii oxidised witli potassium permauganai© gives ill© giycoi, 
HO*CH 2 *CMe(Oll)dJll 2 *Cll 2 * 0 'lI«*COM 6 , wiiicii wiioii oxidiseii witli 
cliroaiic acid only gives traces of acetono. ^-M.eil:iyl'-A^'-»l'i 0 |)ieiio 3 i 0 
when warmed on a water-batli with dilute sulpliuric acid is readily 
transformed into its A^'-iBomeride, CAie 2 Xjli"(Jll 2 *Oil 2 '’UOAl© 
(compare 'Tlemanii, JJer,^ 1899, 28, 21, 2126). Ifroni these facts, 
til© aiitiior assigns tO' geraniol, obtained by the reduction of citral, 
til© constitution CHo^GMe’Oirljj-CHg^Oilg'UMelCH'CH^’OH, wbicii 
corresponds with citroneiioi. With hydrogen bromide, this geraniol 
gives a tribromo-compound, 

CHa-ClVleBr-CHg-OHa’Clla^CMeBr-CHa^CHg^r, 
which by treatment with alkali yields isoUmloidj b. p, 200~207^\ 
which thus has the constitution 

CAIe2:CH-C%CH2-CMe(OH)«CH:CIi2, 
ordinarily assigned to linalool, which must, therefore, be repre- 
sented by the formula CH 2 :CMe-CH 2 *CHfCHfCMe(OH);CH:OH 2 . 
With hydrogen iodide^ geraniol gives a monoiododerivative, which 
under the influence of alcoholic sodium hydroxide readily loses 
hydrogen iodide, giving a quantitative yield of nerol, to which the 
author assigns the constitution 

CMa2:CH-CH2-GH2*CM6:CH-CH2*0'H, 
previously attributed by Tieinann to geraniol. Nerol when oxidised 
with dilute chromic acid mixture gives neral^ b. p. 120^/20' mm., 
D 0*890, which is easily decomposed by alkalis, giving acetaldehyde 
and i8-methylheptenone, and with an alkaline solution of cyanoacefeic 
acid yields ne'n/lidenect/mioacefdc acid^ m, p. 95®. 

Of the substances of the geranic series occurring in nature, 
geraniol, citral, linalool, and methylheptenone, tliore exist two 
isomeric forms, a and jS, of which the ce-form Is much the more 
abundant of the two, being accompanied by only a very small pro- 
portion of the jS-form. 

The new formula for geraniol ^ven above permits of a ready 
explanation of the close relationAip which exists 'between geraniol 

and dipentene, CJEr 2 :CMe-CH<gg 2 ;^^>CM 6 . W. G. 

'Molecular Tranepositions of a»Glycols« ' I. latrodnc- 
A. Ob^kboff (B%dl Boo, dhm.<, 1919, [iv], 25, 9-— 19).— 
A theoretical discussion in which the author shows that Werner^s 
theory (A., 1906, i, 436) combined with that of Tiffeneau (A., 1906, 
i, 724) can be successfully applied to the interpretation of the 
phenomena of the transpositions occurring in the dehydration of 
sas-giycols. , He attributes to each radicle an aptitude for migra- 
tion,'^ or aAAelative mobility" and a '^saturation capacity" which 
vary with the diflerent radicles, but in the same sense, and assumes 
that these control the transpositions, aecO'rding to wMch he shows 
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tkat tke syiimieirical and asymmetrical isomeric glycols give the 
same products, of deliydration : 

HO»CRlV“CEE/»0'iI E'*CO*CR.E' llO^CEa^CilVOH* 
Tliese transpositions may, however, be iiiodiiled by the nature of 
the dehydrating agent, and in the case where ii or is a plieiiyl 
group by the introduction of substituents into the benzene nucleus. 
The benzyl group apparently has a smaller ‘‘mobility^' and a 
smaller '‘capacity ol saturation” than tlie phenyT group . W. G-. 

Preparation of IVIothyl Snipliate. Waltuk Eokaian Mawoeth 
and James Colquhoun liwinn (Brit/ Pat 122498).— For the pro- 
duction of methyl sulphate, dimethyl ether and suij)hur trioxide 
are caused to combine directly in the presence of a solvent. The 
sulphur trioxide may, if desired, be employed in the form of the 
dilute gas produced by the reaction 'of sulphur dioxide with air by 
the contact process. Both the sulphur trioxide and the methyl 
ether vapours must be perfectly dry, and the latter must be free 
from the vapours of alcohol. The two gases are passed' simul- 
taneously in approximately equimoleculai* proportions into the 
solvent liquid, which may conveniently consist of methyl sulphate 
itself. The mixture is stirred continuously and pooled by 'a water- 
jacket or coil. The methyl sulphate produced is drawn ol! and 
treated with iron filings or other reducing agent to neutralise' the 
infiuence of any excess, of sulphur trioxide which may 'be present'; 
it is then purified by rectification under diminished' pressure. 

■ ’ ' J. P. B. 

Preparation of Acetic Acid from Acetylene* ■ Farbex- 
RABiiiiiEN vorm:. Feiedb,, Bayei^ Co. (D.R.-P. 297442; froinCAem. 
Zentr.^ 1919, ii, 61). — -Acetylene is treated 'with solutions ' of 
hydrogen peroxide, persulphuric acid or monopersuiphuric acid, or 
soiutio'ns or suspensions of their salts in acids in the presence 'Of 
mercury or mercury compounds. Thus a quantitative yield of acetic 
acid is obtained i'u a single operation when acei'iyle'ne is treated witli 
solutions or suspensions of persulpliates in water or acids in the 
presence of anercury or mercury coi'iipouncls. Salta of monoper- 
S'ulph'uric acid, solutiouB of persnlpl"iurii‘. acid and monopersuiphuric 
acid, and o'f hydrogen peroxide may also be used; in place of the 
latter, any substance (percarbonates, peroxides) may be employed 
which yields hydrogen peroxide when acidified. H. W. 

Manufacture of Ethji'lidene Biacetate* SociiiiTf/ Oiiimioue 
BEs TJsinks bU'RhSnb (Brit. Pat,, 112765).— The reaction between 
acetylene and glacial acetic acid for the production . 'Of ethylidene 
diacetate is caused to take place in the presence of aromatic or 
aliphatic sulphonic acids and mercuric acetate, and in the absence 
of mineral acids or 'acid salts of mineral acids/ The ' f O'rmation . of 
tarry by-products and the secondary decompositio'ii'of the ethylidene 
diacetate are thereby suppressed. . Suitable .acids " are benzene- 

% 2 
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sulpiloiiicj, iia|ilitiiaieHesulp]ionic, campliorsulpkouicj siilpiioacelic^ 
inetMonic aciciSj, etc. Forty parts of mercuric oxide are dissolved 
ill iJUO of glacial acetic acid, a soluiio^n of 50 parts of jB-iiaplithaieiie- 
siilplioiiio acid in 200 of glacial acetic acid is added at and 
tJie mixture is caused to aosorb 200 parts of acetylene during two 
lioiirs at 70^. The excess of acetic acid is then separated from tiio 
ethylidene diacetate in the usual way. J. F. B» 

Preparation of tlie Bromoi6‘ovaleric Estei' of Bromo- 
amyiene Hydrate. Emil Kath (E.it.'-F. 301)455; from Vkamu 
1919, ii, 61). — -The este^r is obtained as a pale yellow oil of 
faint, characteristic odour, which can be distilled in a vacuum by 
heating a molecular mixture of bromoamyiene hydrate and broino- 
u‘ovaleryl bromide in the presence of an indifferent solvent at the 
temperature of the water-bath until hydrogen bromide ceases to be 
evolved; bromovA^ovaieryl chloride may be used in place of the 
corresponding bromide. II. W. 

Theory of Acids, 0. Hinsuero p/'. C'Am., 1918, [ii], 98^, 
145—154),' — Elaborating the conce|)tion of multiple valency centres 
(A,, 1917, ii, 173, 4-61; 1918, ii, 106), the author endeavours to 
correlate the acid properties of ethyl acetoacetate, oxy-acids, 
acetylene, hydrogen cyanide, hydrogen sulphide, and the halogen 
acids. Acids are compounds which contain hydrogen bound either 
alone (HCi; H 2 S) or with other elements (oxy-acids; ethyl aceto- 
acetate; hydrogen cyanide) to an element of groups V— Vll of the 
periodic table. The acidic hydrogen atom is linked to one atom 
by a principal valency and to other atoms by several subsidiary 
valencies, the elect of this competition of forces being to render 
the hydrogen atom mobile. 

The mobility and loose binding of the hydrogen atom within the 
acid molecule may be regarded as the preliminary condition for 
dissociation into anion and cation. C. B. 

Nitration of Sucrose : Sucrose Octanitrate. E, Hoffman 
and V. P. Hawse (/. Amer. Chern, 8oc.^ 1919, 41, 235—247).— 
After removal of acid, the product of the nitration of sucrose by 
sulphuric and nitric acids in the cold forms a tough, viscous, 
semi-transparent, slightly hygroscopic mass, which can l)e pulvariseci 
to a sticky, white, powder when hardened by cooling. When licatcd 
and allowed to cool, it begins to how sluggishly at 40° and then 
gradually sets, until at 8° it becomes very hard and brittle. When 
acid-free, it is fairly stable, and may be kept 'without appreciab,io 
change for weeks at the ordinary temperature, but it decomposes 
when heated at comparatively low temperatures, this decomposition 
becoming more rapid after long heating; it is very Bensitive to 
friction or impact. The mean nitrogen content of different pre- 
parations, was 15%, th© molecular' weight in freezing acetio' acid, 
benzene, or nitrobenzene, 428 - 9 — 665 ' 2 , and the specific rotation, 
using light from a frosted tungsten lamp filtered through 6% 
4i<ihrbmate solution, [ap® 4 - 56’66*^. 
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Sucrose oetmiitrate, Cj_fjIl 3403 (N 0 ;i)g, obtained by evaporation of 
tlie alcoliO'lic solixtion of the above product at the ordinary tempera- 
tiii’e, forms elongatedj acicular crystals, probably of the monoclinic, 
but possibly of the orthorhombic, system [Hekbert Inslev], in. p, 
85*5°, [a]20 +56*05°; it has the normal molecular weight in freez- 
ing nitrobenzene, and when heated gradually from 33° to 87° in 
a period of nearly two hours it shows no signs, of decomposition. 
PhotamicrogTaphs of the crystals are given. Sucrose octanitrate 
may be estimated in explosive mixtures by means of its rotatory 
power and nitrogen content (15*95%). T. H. P. 

Preparation of Soluble Starch. James Craig Small (/, 
Amer. Ghem. Soc., .1919, 41, 113 — 120). — Starch may be entirely 
converted into soluble starch, without the formation of erythro- 
dextrin or other cupric reducing products, by boiling with alcoholic 
hydimchloric acid under carefully regixlaxed conditions. These con- 
ditions have been studied, and the method adopted by the author 
consists in suspending 20 grams of starch in 100 c.c. of 95% alcohol, 
adding 0*75 c.c. of strong hydrochloric acid (D 1*19), and boiling 
for exactly ten minutes with continuous agitation. The conversion 
is stopped by adding all at once the previously determined quantity 
of sodium hydrogen carbonate solution necessary to neutralise the 
acid. The soluble starch is then washed several times with alcohol 
by decantation, collected on a filter, and dried. The experiments 
performed in establishing the conditions of the above method of 
preparation showed "^that the amount of hydrolysis beai^s a direct 
ratio to the concentration of the hydrogen ion, but it would appear 
that in favourable circumstances the complete conversion into 
soluble starch constitutes a definite stage preliminary to further 
hydrolysis, and that maltose is not split off from the starch molecule 
as a direct consequence of this (diaiigo. This supports the idea 
that soluldo starch is a hydrated starch. From soluble starch 
onwards, the hydrolysis again appears to bear a direct ratio to the 
acid concentration. J. F. B. 

Relations between, the Viscosity of Cellulose Nitrate 
Solutions and the Nitration Process, with Special Reference 
to Wood Cellulose. 0. LKvsrEFFEE {.IfolL Ghenk Belhefte, 1918, 
10, 145— 17'8)."The material employed was a elieraically pure wood 
cellulose prepared from deal. It contained a-cellulose 80*4, 
jS-celiulose 6*8, y-cellulose 12*8%. The ash amounted to 0*20% and 
the fat to 0*44%. The nitration with a mixed acid of 'known com- 
position was performed much in the usual manner; both cold and 
hot washing were employed. The drying was effected at 36—40° 
for twenty-two hours. The nitrogen content of the'proditct was 
estimated 'by the Schulze-Tiemann method, and the nitrates were 
further characterised 'by ' sohibility determinations in ' alcohol or 
ether-alcohol (2:1). The viscosity of , the ' acetone solutions of the 
nitrates was determined 'by the Ost viscosimeter. 

■ As the results of" a' large number of experimehts, tables and 
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_c»"rapIiH of wliiel! are |j;’ivetB the following conelusloiiH are clrawii: 

(1) By il'ie iiitrai.ioii of eellrilose, the same value?, for tliC'’', vis(?osity 
is jilways olitaiiied ])roviclefI all the factors wlii<;h i/iifhicTK^o th,e 
ifiternal friction (composition of the nitraiiing tcTriperai.iirc 

of the hath, dnratioii of the nitration, proporlfori by weiglit of 
cellulose i:o acid, method of prep?iration aiu'l ]’>ro|)erties of the 
cellulose eniployed) are hept constant. (2) The grc^jiter the nitric 
acid content of a iiitrai.ing acid, ihe higher is the visc.osiiy of* the 
nitrated cellulose in acetone solntion. If, however, ilie ])erceiita,ge 
content of nitric acid equals or exceeds that of the snlphnri<^ acid, 
smaller valnea are found for the internal friction. This diniinir 
tioTi is more niarhed in the case of dilute nitrating acids than of 
concentrated nitrating acids. Increasing the water content fia.^ni 

to almut 11?;' causes an increase of the viscosity, oidv, however, 
if the nitric acid content is less than the sulphuric acid content; 
otherwise, and if the water content exceeds ihe above limit, snialler 
\aaliies are obtained for the viscosity. (3) Nitrat^i'on at tempera'- 
t,.nres helow 0^ produces nitrates having liigh viscosity values. The 
higher the ternperatnre of nitration, the smaller is the viscoeity. 
(Id The visrmsiiy values vary constderahly in the case of nitrates 
wliich have heen nitrated foi* only a short time (five to tliirtv 
minntevsh They increase .so long as the nitrogen content increases, 
Init nrolonged action of the iiitrating a.cid results, in a diminution 
of the viscosity. (5) A close connexion is found, between the 
nitro'gen content of a cellulose nitrate and the internal friction of 
itvS acetone solution : the higher the nitrogen content, the higher is 
the viscosity. ((^) Acetone solntions of cellnlose nitrates hecome 
more moln'le with beeping, strongly viscons sohitioTis more so' than 
less viscons solntions. (7) The hind, method of nrenaration, and 
previous trea,tTnent of a cellulose are of great inhuence on the 
viscosity. A h,i,gh content of ymellulose can bob increased viscositv 
in the nitrate. ISfitrates froin cotton cellulose show higher viscosi- 
ties than ihoBo from wood cellulose. C. B, 

The 7^-Biitylarvlaminss. Ill, Coixstittiflon oltheMitro- 
€lari¥aflv0s olu^Butvl-p'-toMditie. ' JosnF,H BKiTUiY and WtriFiiRT") 
Jotm Hickinbottom (T., 1919, 116, 176 — 1B1). 

Amino-aoids. Hknbt .DuvsnAnK Daktu (BioelmiK X, 1918, 12 ^ 
390“S17).— By using a new method of extraction, the author has 
isolat^ed a new aminohyclroxy-'acid and a new peptide from the pro> 
ducts of acid hydrolysis' of caseinogen. 

When, caseinogen 'is hydrolysed with sulphuric acid, and the latter 
suhseqnentlv removed as barium stdnhate, on submitting the iieiitTal 
concentrated solution of amino-acids to continnous extraction with 
butvh alcohol.' it is found that five fractions can ha ohtainad, as 
follows : (1) Monoamino-acids, both aliphatic and ornomatic, which, 
although insoluble in butyl alcohol, are extracted im the above 
orocess, hut deposited as a cream-coloured, granular powder in the 
extraction flask. (2) Proline, soluble 'in alcohol and extracted by 
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butyl alcohol, (3) Peptide anhydrides (diketopiperaziries)^ ex- 
tracted by butyl alcohol, but separated from ( 2 ) by their sparing 
solubility in alcohol or water, (4) Bicarboxylic acids, not extracted 
by butyl alcohol. (5) Diamino-acids, not extracted by butyl 
alcohol, but separable from (4) by phosphotiingstic acid 
and other means. It is noteworthy that no indications of race- 
misation of the products during this process have been observed, 
and materially higher yields of anany amino-acids were obtained 
than by existing methods. The fact that the monoamino-acids, 
which are essentially insoluble in all alcohols, are extracted by butyl 
alcohol under the above conditions, is due to the passage of a certain 
amount of water into the alcohol, since the extraction is very un- 
satisfactory if the aqueotis solution of amino-acids contains an 
excess of salts, such as calcium chlo'ride. 

Using this method, the author found as an average of five deter- 
ininations 8 ' 0 % prolin© from caseinogen, and from his specimen h© 

prepared m. p. 

165 — 167®, —232® to —238*5®, by passage through the 

iiramido-acid. 

The method of extraction with butyl alcohol furnishes a ready 
means of obtaining a dry, almost neutral amino-acid mixture, which 
would serve as a basis for nutrient media with or without the addi- 


tion of tryptophan, and might possibly find use for dietetic pur- 
poses, since most of the aminoi-acids which furnish dextrose in the 
diabetic organism are absent. 

After the precipitation of the diamino-acids from, the amino- 
acids not extracted hy butyl alcohol, and subsequent separation of 
glutamic and aspartic acids, the former as its hydrochloride and 
the latter by the method of Levene and Van Slyke (compare A., 
1910, i, 719), using freshly precipitated lead hydroxide, it was 
found that large amounts of at least one other 'dicarboxylic acid 
were still present, and it could be isolated. This acid, isolated 
through its silver salt, was characterised as p-hi/droxv0h(tam<ic acM, 
CO.HUTT(NH.)UH(OH)UWvCO.>H, crystallising in' stout prisms. 
It is optically active and extremely soluble in water. It yielded 
silver^ capper^ rn.ercKrp, lead, rndmiitm, nnr, eafeium., and hariifm 
salts, gave a diethyl ester, and on ^ prolonged heating at 


100 — 110 ® over phosphorus nentoxide lost a mcdecule of water, 

VFf-’OUUO H 
giving a com^poimd, -OHUII " 


'zinc dust, an intense pyrrol© reaction' was obtained, and when 
reduced with fuming hydriodic acid 'at 150® it yielded glutamic 
acid, amongst other products. Th© sodium salt of the acid (1 mol.) 
when oxidised with cMoramine-T (1 mol.) gave an ddehf/de, 0411 ^ 04 , 
which with p-nitrophenylhydrarine gave a characteristic 


CO.H*CH 2 U(:p*HHU,H 4 -NOg);CH:i<r-ra^ m., p. 

'297—299®, giving a 'red mnmomum salt. With P'otassium cyanat©, 
jB-hydroxyglutamic acid yielded a uramido-acid, which when^ heated 
with' acids gave a very soluhle hydantoin', The acid gave' derivatiyes 
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witli plienylcarbiinido and iS-naplithalenesuIplioiiyl c'lticiricle, wiiicli 
were nob well deiiiiecL It also gave ebaracterislif^ (^olonr reactions 
witli various phenols and concentrated sulphuric ac’id. 

The peptide mixture, extracted by the butyl, alcsoliol from the 
products of hydrolysis of the caseinoge,u, was se|)arate(i from 
proliiie^ and obviously consisted of a number of dilfereiit conn 
pounds. A tyrosine-containing peptide was isolated, but not 
identified, and also a peptide, which, wuis shown to be d-kolenvi/l'^ 
d-i^alme anhydride [iaoipropy^-sec.-?^ u lyldiketo'inpernz ine ] , 

m. p. 310—312°, -42-0° to --43-5°. W. 0. 

Fonmationyhy Oxidation, of Organic Substances, of an In- 
termediate Substance spontaneously producing Carbamide. 
B. Fossb (Gom/pt. rend., 1919, 168, 320— 322).— The author shows 
that whereas, by oxidation with potassium penriangaiiato, sub- 
stances such as casein and amino-acids give only a small yield of 
carbamide, if the oxidised solution is subsequently heated with 
aqueous ammonium chloride, a very much greater yield of carb- 
amid© is obtained. Similarly, if substances such as glycerol, carbo- 
hydrates, or formaldehyde are oxidised with potassium perman- 
ganate in the presence of ammonia, the yield -of carbamide is prac- 
tically negligible, but if the products are heated with aqueous 
ammonium chloride, a considerable yield of carbamide is obtained. 

W. G. 

The Action of Chlorine on Hydrazine, Hydro xylamine, 
and 'Carbamide, C. T. Dowimi. (J. Amer, Ohem. Soc., 1919, 41. 
124— 125’).— When a large ■ excess o-f .chlorine is allowed 'to react, 
with hydrasiine and hydroxylamine in contact with carbon tetra- 
chloride, ev.i,denc© 'is obtained showing 'the formation of nitrogen 
trichloride, since on He^parating the carbon tetrachloride and treat- 
ing it with a' solution of potassium iodide, nitrogen is 'evolved. 
The author has confirmed the observations of Chattaway on the 
|)ropertie8 of dichlormsarbaraide, in that when kept its solution in 
decomposed, giving as one of the. products nitrogen trichloride. 
Cliattaway considered that in the course of this decomposition 
carbon dioxide and 'monochloroatnine were for?n©d, the latter giving 
ammonia and nitrogen trichloride. The author, however, has tested 
the solution for monochloroamin© by Raschig^s teat with ammonia 
and benzaldehyde, whereby, owing to the .formation of hydrarine, 
the insoluble benzalazine should be produced. This is not the 
case, and no evidence of mo-nochloroamine is obtai.necL' It is 
suggested that the nitrogen trichloride may be formed by the action 
of chlorine, which may also be a decomposition product of diehloro- 
carbamide- J. P. B. 

> ^ .CoaL Ami Pictet (Ann. Ohim., 1918, [ix], 10, 249— S30).~A 
more detailed account of ' work already published (ccs!m,pare A., 
' 1911, i, 850; 1913, i, 1315; 1914, i, 155; 1915, i, 512; 1916, i, 800; 
rm7r \ 516), ■ ■ ■ " W. G. " 
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Halogenatioii* XVIII* Direct lodinatioa by means of 
Iodine and Nitric Acid. Rasik Lal I)atta and Eihae 11 an j an 
Chattekjee (/. Amer. Chem. Soc ,, 1919, 41, 292 — 295),— In con- 
tiniiation of the investigations on iodination by nitric acid (A., 
1917, i, 332), it is found that the. reaction takes place readily in 
the case of aromatic acids and aromatic haloid derivatives. Thus, 
iodobenzen© gives a good yield of ^di-iodobenzene. Although a 
small proportion of trinitrapheiiol is formed as a result of the 
hydrolysis of iodobenzene and simultaneous nitration in presence 
of nitric acid (loc. cit.)^ it is not possible to prepare trinitroplienol 
catalytically by using a small quantity of iodine with continued 
addition of benzene and nitric acid, since iodobenzene is quite 
stable under these conditions, any excess of iodine yielding p-di- 
iodobenzene, and any excess of nitric acid, ^Modonitrobenzene. The 
latter is, however, formed by the prolonged action of iodine and 
nitric acid on benzene, since p-didodohenzene is decomposed by 
nitric acid, giving p-iodonitrobenzene/ a good yield of which may 
be rapidly prepared by this method of exhaustive iodination of 
benzene with repeated additions of iodine and nitric acid ; the water 
accumulating on account of the decomposition of nitric acid must 
b© removed from time to time. 

On iodination with the required quantity of iodine and nitric 
acid, iodoibenzene gives p-di-iodobenzen© ; chlorobenzene gives 
p-cliloroiodobenzene, and bromobenzene, ^^bromoiodobenzene. 
|>Chloro- and jty-bromo-toluenes give p^chloro- and y/-broino-benzoic 
acids respectively, the methyl groups being oxidised to carboxyl 
and BO entry of iodine taking place. From benzoic acid, m-iodo- 
benzoic acid was obtained, and from o-phthalio acid, ddodo-o- 
phthalic acid. Phenylacetio acid gives 7?-iodophenylacetic acid 
and cinnamic acid, p-iodocinnamic acid. Salicylic acid yields tri- 
nitrdphenol quantitatively, the carboxyl group being detached, and 
complex hydroxy-acids, such as tannin, give a small quantity of 
trinitrophenol ; the latter is frequently obtained in traces on 
iodination of the aromatic acids. T. H. P. 

Meia-stibstituited Aromatic Selenium Compounds* Fkank 
Lbb Pyman (T., 1919, 116, 166—176). 

Preparation, of Monometliylaniline. Peeoy Fahabay 
Franiclanb, Fbedebicx Chablengeb, and Noel Albert Nioholls 
(T., 1919, 116, 198—206). 

Preparation of Metol (N-Methyl-p-aminoplienol Sul- 
phate). Rolla N. Haeger (/. Amer, Ghem, Soc,, 1919, 41, 
270 — 276).— In view of the comparative cheapness of quinol and 
also of methylamine when prepared by the methylation of 
ammonium chloride by means of formaldehyde (compare Werner, 
T., 1917, 111, 844; Jones and Wheatley, A., 1918, i, 627), the 
author 'has made experiments on the preparation of ^^meto^.^' by 
heating quinol and .methylamine together under pressure. The 
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results olitained bIiow tliat a lower temperature, rrticl cc>iiBec|iieiitlj 
a very nmcli lower pressure, aud a muck shortei.* period of iieailiig 
tliaii those given in the Merck speciilcaiions (A., 19K], i, 1U[)7), are 
the conditions under which the reaction slioiild bc^ carried out; a 
yield of 73% is obtainable, 

iy~Metliyb;/>a:ruiiiopli6'uol sulphate begins to char at 24rb“^ and 
has m, p. 26(}“260^ (deconip.). It crystalliBes in iiricroacopic, six* 
sided, prismatic needles with roof-like linds. Aildltion to its solu- 
tion of mercuric acetate solution results in the gradual clevelopmeut 
of an intense purple coloration, which tr»ay probal;)]y serve for the 
colorimetric estimation of T, id. Ib 

Action of Nitric Acid on Halogen Derivatives of o-Alkyl- 
phenols* HI* Nitric Acid Derivatives of Chlorinated 
0 -Cr 8 sols« Th. ^iiNCKifl and O. Pjveiss (Amudeii^^ 1918, 41 7^ 
191 — 236. Compare Ziincke and Pfailendorf, A., 1912, i, 96^1; 
Ziiicke and Jannoy, A,, 1913, i, 853).— The following new' cliloro- 
derdyatives of o-cresol have been prepared. 4 “Cl'ilor(> 0 '-toluidin 6 , by 
chlorination at , 0 *^ in glacial acetic and concentrated hydrochloric 
acids yields a ^€^ac/#ioro-l-ma 35 Ay/cyclo 7 /.cra/K> 2 -on'^i, C 7 H 4 OCI 0 , stout 
needles or prisms having a strong camphor-like odour, m. p. 106®, 
which is ^reduced in boiling alcoholic solution by tin alone to 
d :4i:SdricMorO‘<)'<resols long needles, m. p. 77® {meiyl derivative, 
needles, m. p. 45 ®) ; if concentrated hydrochloric acid is also presexit, 
or if the reduction is effected by stannous chloride, tetrachloro-o- 
cresol is also produced. 3 : 6 : 6-7Vvc/?7oro-o-cr<?so/5, needles, in, p. 62® 
{hemoyl derivative, needles, m. p. 110 ®), is prepared' in a similar 
way from the keto-hexachloride obtained fro'in 6 -cliloro-o-toluidine 
(Zincke and Pfaffendorf, loc. cit,). , 4 : 6*Z)ic/^7aro-o-cm‘ol, needles, 
m, p. 101 ® {benzoyl de'rivative, needles, m. p. 80—81®), is, obtained 
by leading" the calculated quantity of chlorine into a chlorofowii 
solution of i-chl(rr(ho-crmol^ needles, m. p. 73—74® {hemoyl deriv- 
ative, leaflets, m. j>. 53—64®), which ie itself pre'pared from 4-chloro- 
o^-toluidine. ' 

3:4: ^-TrieMoro-(>-cremlnitroqmnitrol^ 

NO.:o-0(OH)<0“^™H>CUI. 

colourless, rhombic crystals, m. p. 105 — 106® (clecomp.), ol)tai:ned by 
adding 3:4 ; 5 “tricMorO'- 0 '-cresol gradually to nitric acid, 1) 1*48, is 
converted into 3:4: 6 -trichloro-p-toluquinone by war'Ui concentratC'd 
.sulphuric acid, and is reduced (c^) by stannous chloride, in cold dilute 
hydrochloric 'Solution, to 3 ;4 ; 6 -trichloro-o-cresol (a reduction of this 
kind cannot be effected with the corresponding tribromo-derivative, 
loc. {b) in methyl-alcoholic solution at 0 ®tO' iib-dichloro^^^^niiro- 
o-creso?, yellow needles, m. p. 69® {acetyl derivative, rhoinbo'hedral 
crystals, m. p. 93 — 94®), and ( 0 ) 'in concentrated hydrochloric acid to 
4ii^-Mchloro'-Z-aminO''(yGreH(>l, colourlees leaflets, m. p. 161® {hydnh^ 
chloride^ leaflets; Macetyl derivative, needles, m. p/l 94 ®; tnmetyl 
deriv.ative, leaflets, m. p. 126®), which is also obtained by the reduc- 
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tioa of tlio preceding nitro-componrid. Th-e constitutions of these 
compounds are determined by tlie fact that the araiiio-componnd 
can be converted into- 4:5: 6-trichloi"o-2 : S-diliydroxytoliieiie. 

By boiling with tetrachloroethane, 3:4: S-trichloro-o-cresol-nitro- 
quinitrol is converted into 4::^-di€hloro‘-Q-tohuiuinorie ^-nitrate^ 

N02-0-C(0H)<^“j!:gg>CCl, yellow needles, m. p. 144° (de- 

comp.), which, is reduced by stannous chloride to^ 4;5-^«c/?iorO"2:3- 
dihydroxytol'uene ^ needles, m. p. 107^ (cliacetyl derivative, needles, 
m. p. 112*^), By chlorination in cold glacial acetic acid solution^ 
4 : 5-diciiIoro-2 :3-dihydroxytoluene yields a Iceto^cMoride, yellow 
prisms, in. p. 86 — 89'^, which is reduced by stannous chloride to 
4:5: 6~trichloro-2 : 3-diliydi*oxytoluene. By oxidation with nitric 
acid (D 1*15) 4 : 5-dichloro-2 : 3 -dihydroxy toluene yields 4 : b~dichloro~ 
2 :B-toluqmnone^ dark red needles, m. p. 83*^. 

By treatment with nitric acid (D 1*48) 3 : 5 : G-trichloro-o-cresol 
yields 3:5: ^^richloro-Qr-crcsol-nitraquinitrol^ 

no2-o-o(o jj>cci, 

unstable, colourless crystals, m. p. 9P (decoiiip.). This differs from 
the 3 :4 :5-trichioro-isomeride in not being convertible into a di- 
chlorotoluqiiinoiie nitrate, but resembles it in being converted into 
the trichlorotoluquinone by concentoted sulphuric acid. By boiling 
its solution in glacial acetic acid until nitrous fumes cease to be 
evolved' and then reducing the cold solution with stannous chloride, 
3 : 5 ; 6-trichloro-o-cresol is regenerated. The nitroquiiiitrol is 
reduced by stannous chloride and dilute hydrochloric acid to 5 : %-d’U 
Moro’-Z-amino^o-cresol^ colourless needles {liydrochloride^ needles ; 
diacetyl derivative, needles, m. p. 204 — 205®), which is converted by 
chlorination in glacial acetic acid into a keto’-chloride yielding' 
4:5: 6-tricliloto-2 : 3-dihydroxytoluene, 

3 :B-lJichIoro~o-eresol-nitroqumitrolj 

so,-o-o{ou)<°>^=^l>ca. 

colourless needles, m. p. 109® (deco-mp,), obtained from 3 :5»dichlorO“ 
o-cresol and nitric acid (D 1*48) is more stable than the two pre- 
ceding nitroquinitinls, but it also decomposes slowly by keepaiig. 
It -can be converted into 5-chlorQ-$-mtro*o^Greml^ yellow needles, 
m. p. 107® {acetyl derivative, colourless needles, m, p« 88®), 5-chloro^ 
Z-mhin(hQ>-creml, colourless needles, m. p. 107® {hydrochloride^ leaf- 
lets; diacetyl derivative, needles, m. p. 196®), 4 : 5 : 6-tricMo'ro-2 : 3- 
dihydroxytoluene, and Z-chloro-o-toluquinmie 2-^dtrate^ 

NOj*o-o{OH)<2yJ!:g®>aci, 

yellow cry,stals, m* p. 117—118®, by the methods described above* 
'The last-mentioned compound is reduced by stannous chloride solu- 
tion to B^cMQro-2 : Z-dihydroxytoluem^ colourless needles, m* |>, 89® 
'derivative, needles, m. p* 66—66®), by stannous chloride 

h^ 2 ' 
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soliitioii and concentrated hydrochloric acid to B-ehloroAi-^aniino- 
2:Z-(Uhiidro:r>^fioh(snCy colourless leaflets, ni. p. 150— 16(V^ (Ji-ydrch 
Gidoride, needles; triacetyl derivative, needles, in, p. 183*^; teiru- 
acetyl derivative, leaflets, m, p. 135°), and hy stannous chloride 
solution at 0° ijito T>-cMoro-t^~nitro-2:?)-(Uhyd^^^^ 3rellow 

needles and prisms, in. p. 135° {diacctyl derivative, colourless leaf- 
lets, HI. p. 148°). 

By chlorinating 5-chloro-6"aimno-2 : 3 -di hydroxy tolaene hydro- 
chloride in suspension in glacial acetic and concentrated hydro- 
chloric acids a yellow keto-chloride is obtained, wliich by rednctioii 
in alcoholic solution with stannous chloride 3rields 5-cMoro-2 : 3 : 6- 
f rihy dr oxy toluene, colourless needles, in. p. 175°; tins foi'ms a iri- 
acetyl derivative, needles, m, p. 95°, and yields b-cMoro-%hydroxy- 
j)-toluquimne, pale red needles, m. p. 160°, liy oxidation with nitric 
acid (D 1-15). 

By treatment with nitric acid (D 1*48) at 0°, 4 : 5-dichloro-o-cresol 
yields 4 : ^<licMoro-Z‘nitro^o-cresoUnitro(jiiinitTol, 

NO,.0-C(OH)<«“"==«“>OCl, 

colourless needles, m. p, 110° (decomp.), which yields 4 :5“dicliloro- 
o-toluquinone 2-nitrate (above) by boiling in tetrachloroetliane solu- 
tion and 4 : 5“dichloro-3“niti'0‘-o-ci'*esol by reduction witli stannous 
chloride in methyl-alcoholic solution at 0°. 

4-Chloro- and 6-chloro-o-cresols, by treatment with nitric; acid, 
yield, not nitroquinitrols, hut 4-c7i7c;ro-3 yellow 
needles, m. p. 146° (acetyl derivative, colourless needles, nu p. 
109—110°), and ^-chloro-Z :5~dmitxo-o-cres(jl, yellow needlevS, in. p. 
82 — 83° (acetyl derivative, colourless needles, m. p. 95°), respec- 
tively. C. 8. 

CMorotrihydroxytoluenes. Th. Zihoke and Gekte SohGbmann 
(AnnaUn^ 1918, 417, 236—254). — 3-CMrrro-6-ni3^n>o«m;^?o7, colour- 
less needles, xo.* p. 79° (acetyl derivative, leaflets, m. p. 8^°), pre- 
pared by treating 6-niteo-o-cresol in chloroform Bolutioii with ilic 
calculated quantity of chlorine, is converted by nitric acid (I) 1*48) 
at 0° intO' S-cTfioro-S : Minitfo-o~cresolf stout, faintly yellow needles 
or prisms, m, p. 134° (acetyl derivative, colourless xiecdles, m. p. 
136°), which in alcoholic solution is reduced by stannous chlorido 
solution to S-cMoro-B ; Miammo-o-cresol^ colourless needles (tri- 
acetyl derivative, colourless needles, m. p. 236°), the hydrochloride 
of which, stout needles, by chlorination in glacial acetic and con- 
centrated hydrochloric acids yields 1 : 3 : 3 : 4 ; A-yeMtachloro^2 : 6 : 6- 

QQ.^OI . 

UiheioA-methylcjclohexanei CMcCIxqq QQXCCI2, yellow plates, 

m. p. 68°. ' This keto-chloride is reduced by stannous chloride solu- 
tion to 3-chloro-2 :6 : 6-trihydroxytoluene, m. p. 175°, which is icfen- 
tical with th© substance obtained by Zincke and Freiss from 
3 : 6-dichloro-o-cresohnitroquinitrol (preceding abstract). 

By" methods similar' to 'the preceding, the following substances 
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liave been prepared, starting with 4niitrO“0-’eresol ; Z-cMo7^o-4:-nit4"(h 
(yeresed^ faintly yellow needles or leaflets, rn. p. 74^ {acetyl deriv- 
ative, colourless needles or leaflets, m. p. 69*^); :b<Unitny 

(yeresol, faintly yellow needles, m. p. {acetyl derivative, colour- 
less needles, 111. p. 167°); Z-chloroA^haUamino-o-cresol, colourless 
needles {hydrochloride^ colourless needles, triacetyl derivative, 
needles, m. p. 230°, azine from phenantliraqiiinone, C2iHi30Nr,Cl, 
lirownisli-yellow lealiets, m. p. 273°) ; 1 : 3 : 3 : 6 : 6";?j'cn/.nc//7oro- 

2 : 4 : 5“J5■n'Z:e]^od-'/ne^5%Zcyclo/^e.m/^e, 0711303015, pale yellow plates 
and prisms, ni. p. 78°; and ^\Michloro-2:A::b-trihydroxytolnene^ 
colourless needles, m. p. 155° {triacetyl derivative, needles, m. p. 
151°). The last substance is oxidised by nitric acid (D 1*15), fol- 
lowed by acid, I) 1*4, to Z:Michlo7^oAdiajdroxy-‘^4oluquinone^ red 
needles, in. p, 157°. 

An alkaline solution of 3-chloro-4 : S-diamino-o-cresol is oxidised 
by air to Z-cMoro-tl-^avvino-^ytohiquinorie-^dmide, O7H7ON2CI, red 
needles, in. p. 175 — 177° (decomp. ; blackening at about 160°), which 
exhibits basic properties. 3"Chloro'-4 : 5-diamino-o-cresol hydro- 
chloride is oxidised by iV-ferric chloride solution to 3-c//7oro-4-ammO“ 
])-tohiqtiinone^ dark red needles, m. p. about 142°, which is reduced 
by stannous cliloride to Z~chloro-i<tmino-2 :^-dihydroxy toluene^ 
colourless needles {hydrocMoridei leaflets; triacetyl derivative, 
needles, in, p. 185°). C. S. 

Organic Chemical Reagents. III. /^?-Phenylhydroxyl- 
amine and Cupferron ** (Ammonium Salt of Nitroso- 
phenyihydroxylamine) . C. S. Maevel and Oliver Kamm. 
(J. Amer, Chem. Soc,^ 1919, 41, 276—282. Compare A., 1918, 
i, 482 ; this vol., i, 61).— The statement made by various authors 
tliat /3-phenylhydroxylainine is obtainable in theoretical yield by 
the redu(!tion of nitrobenzene by means of zinc dust is inaccurate. 
Directions are ik>w given for tlie reduction of nitrobenzene in por- 
tions of 500 grains, a yield of the dry product amounting to 64-% 
of tlie theoretical being obtainable. 

For the preparation of cupferron,^* dry ^-phenylhydroxylamine 
is not required, and tlie conditions are given under which, the moist 
pro'dnct is treated in etliereal solutio-n with, ammonia and amyl 
nitrite so as to obtain. eupferron in a yield 80— 90% of that 
theoretically jmsHible. Even witli tlie present higli prices of mate- 
rials and laliour, cupferron may bo made in the laboratory, 
where the labour charge’ is an abnormally high proportion of the 
total expenses, at a cost considerably less than the pre-war price of 
the product. [See .7. Soe, Ghean. Ivd,^ 1919, April] T. TT. JP. 

The Identification. ,of Acids. IV. Phenacyl Esters. 
J. B. Rather and E, Em.met R,eid'(*7. A mer. Ghem.. Soc., 1919, 41, 

75- 83).— Ta previous communications (A,,' 1917, i, 334, 659) the 

use of fMiitrobenzyl bromide for the identification of organiO' acids 
by tlie melting points of their ^-nitrobenzyl esters was deacribecl It 
"is now shown that phenacyl bromide (w-hromoacetophenone)^ may 
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bo cj'Uipioyed in. a precisely niinilar iiuuuicir fwid that :ii:i soiii© cases 
ill© pheiiacyl esters of tiie acirl are still more definitely efiaracter'- 
istic than ilie ‘/Miitrobengiyl esters. Piieiificjl bromide is propa-recl 
'by hroiiii nation of aeetopheiioiie in glacial acetic a,ck'i sointioii. "llic 
o,ci(i. is nf3Utraiise{l with rat'her less tlian the tlHH,)reli‘if‘?il of 

.sodiiitri carbonate, and, working with, 0*1)5 graiii-inol, ot' 
rea, gents, this quantity is dissolved in 5 e.c. of Wtd,’er, J, gr.'im of 
|>!ieiiacyl bromide is added a,iid tlien 10 ca*. of t)5 per cent, {ih.^ohol. 
The ester is obtained after boiling for one hour witii monobasic, twi,^ 
hours wit'll dibasic, and three hours with, triliasic^ aclda. Tt is 
recrystallised from dilute alcohol until the melting point is co,n- 
stant. The following phenacyl esters have been ebaracterised : 
acetate, m. p. amnitaie, m. p. 90^^; o-aviithohenmnte, in. }>. 

181— benxioote, in. p. 118*5^; '^^^-hroinohe/inoate, ,i'm p. 87^\; 
vSnnamate^ im p, citravonate^ m. p. 108*5*^; (dirate^ m, |). 

104^; in-creM}taie^ m. p, 116*5®.; o-eremtate,, in. p, 138*5®; |>crc.s‘- 
oiate^ 1 ) 1 . p. 145*5®; fumnrati’^^ in. p. 197*5®; (jlvtanite^ m. p. 
104*5®; in. p. 79*5®; laofute^ in. p, 96®; nudnte, to. p. 

106®; mxdeafe^ m. p. 119®; ^-iiitroheiimate^ m. p. 128*4®; 
in. p. 52*5®; pyrotartrate, ni. p. 101*5®; mcaharafe^ in. p. 120®; 
mlieylatef m. p. 110®; stearate y m. p. 64®; su(urmate, m, p, 148®’; 
iartratey m. p. 130®. J.’ F. B. 

Pschorr’s Plienanthrene Synthesis. 11, Mavkk and 

Pbank Albebt English {Annalerv, 1918, 417, 60—92. ,CoHipar© 
Mayer and Ball©, A., 1914, i, 536). — As ih© result of the experi»> 
merits here recorded, it appears impossible to synthesise 8-, 5*-, or 
7-©thylphenanthr©ne by any of the methods at present known,. 

oJmajlhenzyl alcohol, C\.H.iEt*OH.<)H, b. p. 229®, obtained by 
ih© electrolytic reduction of o-ethylbeniKoic acid at a lead cathode 
in dilute sulphuric acid soluiuon, is converted by cold saturated 
hyclrobromic acid, into o-ethylhempl colourless cirystals, 

Hi. p. 34®, b. p. 225®/751 inni. The latter ds converted by alcoholic 
Hodium. cyan i de into o-et hf/lphe nylacetoni triU, CijHiEt * GHg* CM , 
b. p. 257— 258®/752' mm., which is hydrolysed ' by heating with 
35% potassium hydroxide solution (2 mols.) and' 30% hydrogen 
peroxide (3 inols.), yielding (yfAhylphenylaciiw acid, m. p. 83*5® 
(ethyl ester, a colourless, odourless oil)* Attempts to" reduce this 
acid to Q^fMyyU)(cnmldehyde, a colonrIeBS, odourless liquid, h. p. 
210® /753 m,Tn,., by the methods of Mettler and Piria gave unsucceas- 
fill or unsatisfactory results, but the aldehyde is obtained in 67% 
yield, by oxidising o-ethylbenzyl alcohol with potassium dichroinat© 
and, '10% sulphuric acid, and in 33*6% yield by heating o-ethyh 
benzyl brom,id© with hexamethylenetetramine in 60% alcoholic 
solution. Further ©xpeiiments were undertaken to ascertain the 
influence of negative ^ substituents in the beBzien© nucleus on the 
Sommelet reaction. o-Mtrohenzyl chloride and hexamethylene- 
tetramine, hoiled in 60% alcoholic solution for four hours,, yielded, 
in 'addition to a sm,all quantity of a mhstanee, m,. p. 

'153*5®,; ;a„substance, m,. p, 'n2®, which iS' regarded ns Irlo-mto- 
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hemyltrimethylenetriamine, [where X is 

NO£.*C'0B[4''Cli2]5 since its molecular weiglit corresponds with this 
formula, and it yields formaldehyde and o-iiitrohenssylamiii© hydros 
chloride "by hydrolysis with boiling concentrated hydrochloric acid. 
Ill a similar manner, /i-nitrobenzyl chloride and hexaniethylene- 
tetramine yield tii-^-mtrohenzylt'nmethijlerietriamine, in. p. 161^, 
whilst 0- and ;p“chlorobenzyl chlorides yield o- and ^^chlorobenz- 
aldehydes respectively. 

The attempt to condense o-ethylbeiizaldeliyd© and sodium 
o-nitrophenylacetat© by means of acetic anhydride and zinc 
chloride at 120^ in an atmosphere of carbon dioxide yielded a very 
small quantity of a stih stance j CgHj)03N, colourless crystals, m. p. 
183*5^. A similar attempt to condense o-nitrobenzaldehyde and 
potassium o-ethylphenylacetat© for two days at lOO'^ yielded 
^-o-mtToplienyLa-o-etJiylflienylacrylic acid^ 

N03-CfiH.,-0H:C(CcH4Et)-C02H, 

m, p. 194^. By reduction with ferrous sulphate and aqueous 
ammonia, it yields the corresponding amwo-acid, colourless 
crystals, m.. p. 178 — 179^, but the attempt to convert this into 
8'ethylphenanthrenecarboxylic acid by shaking its diazotised solu- 
tion with copper powder o-r by boiling with water yielded in the 
first case a non-crystallisable product, and in the second case 
P-ohydrooayphenyl’-a-Q^ethylphenylacrylic acid^ m. p. 

205°. ‘ . 

The starting material in the attempt to synthesise 5- or T-ethyl- 
phenanthrene is acetophenone, which by successive nitration and 
reduction yields ??t-aminoacetophenone. The latter is converted 
by hydrazine hydrate at 160 ° into a mixture of the anne^ 
m, p. 147°, and the hydrazone, m,. p. 98°, 

which is reduced by Wolff's sodium ethoxide method at 160° to 
m-ethyl aniline; Staudinger and Kupfer's method of reduction with 
hydrazine hydrate' at 210°, however, gives a greatly improved 
yield. ?n-Ethylanilme is converted by Sandmeyer's method into 
m-etJiylhemonitrUe^ Cf,H4Et*C?N‘, b. p. 116 — 117°/25 mm. This 
is hydrolysed to w-ethylbenzoic acid, from which, by methods 
similar to those used in the ortho-series above, are obtained in 
succession mrethylhenzyl alcohol^ b, p. 227° /758 m;m», m-ethyh 
benzyl bromide^ m-ethylphenylacetmUrUe, CnH^^EtrCH^^CN, b, p. 
250— 264°/761 mm,., m-ethylphenylaeetic acid, m. p, 62—64°, and 
m-ethylhenzaldehyde, b. p. 212°. 

Potassium m-ethylphenylacetate and o-nitrobenzaldehyde,^ con- 
densed together by means of zinc chloride and acetic anhydride at 
120° in an atmosphere of carbon dioxide, yield ^-(ymtrophenyl- 
a-m-ethylphenyhcrylic acid, m, p. 138°. This is reduced by 
ferrous sulphate and ammonia to the o^wo-acid, 17031:1, m.^p,. 
160—160*5°, the diazotised solution of which yields ^ by boiling 
or by shaking with copper powder a mixture of fi-odt'ydroanjpJienyh 
a-m-cthylphenylacTijUc acid, m.. p. 203° (deeomp.), and an 
pb enanihre p e earb O'xyUc acid, C17H14O3, m, p. 147—149°, , which is 



L 160 


ABSTRACTS OB’ CHBMIOATi PAPERS* 


probably 0“-etiiylpiienantbrei)©'“9-<::ai*boxylic aoitl. Atieiiipts Lo con- 
vert the latter into etliyiplienaiithre'ne l,>y heating under ordinary 
o-r reduced pressure were unsuccessful. Cb B. 

Hydroxy-carbonyl Compounds. I- New Syntbesis of 
Hydroxy-aMebydes. lb Kaeuee {ilelv. Ohm, AeUi^ 1910, 2^ 
89— 94).— A rapid current of hydrogya chloride is passed for 
several hours intO' dry ether containing resorcinol, cyanogen 
bromide, and anliydroiis xinc chloride. The crystals of the inter- 
mediate product, which contains chlorine, but not bromine, are 
collected and dissolved in cold water, and the solution, after being 
washed with ether, is boiled for twenty minutes. The 2 :4-dihydr“ 
oxybenzaldehyde, which is thus produced in good yield, is ex- 
tracted with ether. It api:)ears to be formed by the reactions : 
(i) CBrN -f HCl- CHBr'NCl; (ii) OHBr:Nai + G\jH 4 (OH )2 

C6H3(0H).*CB:NC1 + HBr ; (iii) 0eH3(O]I),*CH;N01 
CsH3(OH)g*CHO. 

Pliloroglucinol reacts in a similar manner. C. S. 

'Pbeaaols Insoluibl© in Alkali Hydroxides. Hocjke Adams 
(/. Amer, Ohem, Aoc,, 1919, 41, 247—270). — Investigation has 
been made of the phenylhydrazones of the o-hydroxyaldehydes and 
ketones in order to determine the structure characteristic of such 
compounds of this type as are insoluble in alkali hydroxides. The 
results show that the introduction of a methyl group, or, in general, 
of a group containing carbon, into either the phenolic ring or the 
side-chain of one of these phenylhydrazoneS' is accompanied by 
marked depression of the solubility of the compound in 10% aqueous 
sodium hydroxide. A bromine atom produces a less elect, which 
is the more noticeable with substitution in the side-chain. When 
a nitro-group is introduced into the phenolic ring in the ortho- or 
para-positiou to the hydroxyl group, the Bolubility in alkali is 
increased, and a , nitro-group in the para-position in the ' phenyl- 
hydrasione residue has the same effect* This result is regarded as 
due to the possibility of the rearrangement of nitrophenols and of 
;p-nitrophenylhydra 2 ;ones to aci-nitrO'-compounds, which are readily 
soluble Iti alkali. Where there is no tendency to form aci-nitro- 
compoimda, as with the m- and o-nitrophenylhydrazo'ues, th,e nitre- 
group has the samo effect as other groups and increases the in- 
, solubility in alkali hydroxides. No compound with a nitro-group 
III the , meta-position to the hydroxyl was prepared, but siicli a 
compound, should show diminished' solubility in alkali. Comparison 
of the phenylhydrazones of p-homosalicylaldehyde and paonol with 
the corresponding hydrazones, the former being insoluble and the 
latter soluble in alkali hydroxides, shows that a large group like 
'l^henyl in.' the hydrazone residue is absolutely necessary for the 
compound to show insolubility in alkali. , The marked , effect ol a 
methyl or phenyl group attached to the carbon atom cartying the 
phenylKydrazone residue, as compared with a hydrogen ,atowi., k 
.shown 'hf the perfect solubility' of the- asslhes of fAmmmM&yh 
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aldeliyde aiidiB-iiaplithaldoliyde iu cold alkali hydroxide solution and 
til© insolubility of the axiiies of pseonol and 2diydroxy~5“m,ethyi- 
beiizoplieiiono in boiling alkali. Finally, a substituent gi’oup 
attached to the iminic nitrogen has a decided effect in reducing 
the solubility in alkali hydroxides. 

The various explanations which have been advanced to account 
for the insolubility of these phenolic coni23ounds in alkali hydr- 
oxide solution are discussed and shown to be unsatisfactoryj and 
the author regards this behaviour as due to the fact that such 
compounds are very weak acids and highly insoluble in water. Any 
insoluble, slightly hydrolysed acid would be expected to behave 
similarly, and the introduction into its molecule of a positive or 
negative atom or group will have a result determined by two dis- 
tinct effects: first, the insolubility in water due to the increased 
size of the whole molecule, this leading to increased insolubility in 
alkali hydroxide, and, secondly, an increase or a decrease in the 
acidity of the whole molecule, depending on the nature and posi- 
tion of the group introduced. 

Poeonol phenylhydrazone is soluble in hot alkali solution; the 
hydrmone^ C 9 Hi 2 , 02 N 2 , white plates, quickly turning yellow on 
exposure, m. p. 73 — 75®, dissolves in cold alkali hydroxide; the 
azine, CigH 2 o 04 N 2 , lemon-yellow crystals, m. p. 226 — 227®, is in- 
soluble in boiling alkali hydroxide; the 

hydrazo7ie, Ci 5 li 3202 ^ 2 ®^ 3 ? white needles, m. 162®, is insoluble 
in boiling alkali hydroxide. 

Bromopseonol, CgH^OgBr, has m. p. 169® (Briill and Friedlander, 
A,, 1897, i, 221, gave 171®); its phenylliydmzoney C35H3r,02N2Br, 
slender, yellow needles, m. p. 172*5 — 173*5°’, its ■^-'bromo'plienyh 
hydrazone, dull yellow, monoclinic plates, m. p. 189*5®, and its 
2 liiQ-trihromophenylhydrazone, white needles, m. p. 169—171®, 
are insoluble in boiling alkali hydroxide. Its methyl ether, 
CioHjjOgBr, forms white needles, m. p. 139 — 140®; neither This 
methyl ether nor that of pseonol itself yields a phenylhydrazone in 
the ordinary way, 

m~ TrihrO'mohro77io2Mieonolf OH*C(^H 2 Br(OM 0 )“CO‘CBr 3 , forms 
lemon-yellow needles, m, p. 123 — 124®. BromonitrQ'pueonol^ 

QHgOsNBr, 

forms, long, hairy needles, m. p. 112 — 114®; its 2>henylhydraz(nie^ 
035 H 3404 lsf 3 Br, forms saffron-coloured crystals, m. p. 204*5— 205*5®, 
and dissolves gradually in cold, readily in warn) alkali. Witra^ 
faeonol^ CoHgO^N, forms white needles, m. p, 155® ; its phe^iylkydr- 
amne, orange needles, m. p. 215*5 — 216*5®, is soluble 

slightly in cold, readily in warm alkali hydroxide ; its metdiyl eJker, 
CiioH^jOrjN, forms slender, white needles, m, p. 131®, gradually turn- 
ing yellowish-red, A.'m.vnofaeo7iol, forms greenish-yellow, 

monoclinic prisms, m.'p. 112 — 113®; its phitmichhmde was pre- 
pared and analysed. , 

Brmfrometylresaeeto'phenon c, C^H Ac(OH) (0 A c) (N , f orms 

white ' plates, m. p. 121—122®. Dinitroresaceiopkefume, 

C^HAe(0H)2(N02)2, 



'i 162 


ABSTRACTS OF CHEMICAL PAP:KR.S. 


foms pale yellow crystals resembling line sand^ ;m, p, 106--"167^’\ 
and its pheMylhi/drazone, Oi,ibri‘/)(|N4, reddisli-lirowB crjatals, 
darkening at 238^ and <'lecompoBi!ig at 242*3^'^ A 
reMUHA>opherimie, (.VQ2Ac((3H)o*NHAc% forms wliit© needles^, in. |>, 
264/1 NUroremdimudop^^^ (lJ!'Ac»(()ii).nN 02 , forms white 

needles, rn. |;,k 231°; its phetiy^^ pale yellow 

powder, darkening* at 220° and decomposing slia-rply at 236°, is 
aoliibl© in cold alkali hydroxide; its diiilienyfJiydr(m)/ie^ 
NO.«Q;H(OH)2(OM:o:N2Hldi> 

massive, leinon-yellow needles, becoming orange-red and decom- 
posing at 273°, dissolves slightly in cold and readily in warm alkali 
hydroxide. 

B?^&mm*e^^od/iacetophcnone, CjoHjP.jBr, fomiS' white plates, m. p. 
205°. 

Salicylalcleliyde o-tolylhydrazouo dissolves in alkali hydroxide 
only in the hot; th© 2 :4 whit© needles, 

in, p. 100°, dissolves gradually, with decomposition, in boiling alkali 
liydrouxkle. 

tromUc yliden e h enzidw e , 

*’ [CoHh(OH)(NO.)<JH]oNo(0«H4)., 
forms red crystals not. melting below 275° and dissolves partly in 
boiling alkaii hydroxide. Dl «* 3 » ni!romUcyUdm€heMmdm^^^ forms 
bright red crystals not melting below 275°, and is somewhat more 
soluble in boiling alkali hydroxide than the 5-isomeride. 

^i-HoTnosalicylaldehydephenylhydrazone is soluble in hot alkali 
hydroxide; the hydrmom, C^HioONo, white powder, m. p. 72 — 74°, 
dissolves in cold alkali hydroxide. 

Bromo-pdirmiomUeylaldedipde^ C|;,IX70*>Br, forma yellow crystals 
shrinking at 63°, m. p. 65°, and its pheMylhijdmmn^^ 
dirty yellow crystals, m. p. 140 — 141°, soluble in hot alkali hydr- 
oxide. 

5 - Jf eMid-^dipdrnmyhe/r)zophen fCf|Hj'^M©(OH)*CPli]2l7g, 

forms lemon-yellow crystals, m. p. 259—260°, and is insoluble in 
boiling sodium hydroxide solution. T. H. P. 

Piaiacolin' Transformations. ' 1¥. Ring Changes pro- 
duced by the Elimination of Water from Alicyclic Alcohols « 
Hams Mnmiwnxisr (Anmhn^ 1918, 417, 255—277. Compare A,, 
1914; i, 850),— In connexion with the previous investigation (loc. 
cM,)^ l“m.ethyH-a-hyd'roxyethylc;/c?opentan© has been synthesised 
and also submitted to the dehydrating action of ssinc chloride, and 
the. constitution of the resulting hydrocarbon has been determined; 
it is 1 :2“diBiethyhA^-<??/c?ohex6ne, and th© reaction is one of the 
smoothest '' changes known of a cyc^opentane into a eycfohexane 
derivative, . 

'[With Cn. Plbtsohhaxjb,b.]— T he reaction between magnesium 
and l-cMoro-l-methylcf/cfopentane in ether at 5—10°, pref'Crably 
in 'the absence.' of air, and treatment of the product with carbon 
dioxide and 8ubse<5(uently with ice-water and dilute sulphuric add, 
lead '.to the ' formation ■ of T-methylcyclopentane*! -carboxylic acid, 
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the acid 'Cbloride of which, reacts with magnesiiim methyl iodide in 
ether at —15^ to form, after the usual treatment, l“We^%Z~l-cyclo- 
penti/l methyl hetone^ CgligMe-COMe, b. p. 48*4'^/ 10 inna., in good 
yield, the sem/icarhazone of which forms colourless needles, m. p. 
143—144*^* By reduction with sodium and moist ether, the ketone 
yields l-mMhyhl-a-hydroxyethylcjcloiJentane, CsHglfe^CHMe^OH, 
b. p. 67* 6*^/ 10*5 inm., together with the corresponding pinacom, 
colourless prisms, m. p. 89 — 90°, the former of which 
yields only 1 : 2-dimetIiyhA^-cycZohe'Xene by heating with zinc 
chloride at 180 — 190°. 

The acid chloride of 1:2:2: S-tetramethylcycZopentane-l-carb- 
oxylic acid reacts with zinc methyl or, better, magnesium methyl 
iodide in ether to form, ultimately, 1 :2 :2 :Z-teJrameJhyhl-cjclch 
pentyl methyl ketone^ C;^^H 2 oO, b. p. 101 — 102°/18 mm. {semdcarb- 
azonCf m. p. 232°), which is reduced by sodium and moist ether 
to 1:2:2: S^tatramethyl-l-a’-hydroxyethylcjclopentane^ C 3 _;j^Ho 20 , 
b. p. 108 — 109°/15 mm. The alcohol appears to be a mixture of 
two stereoisoaneric forms, since it partly solidifies, the solid form 
having m. p. 70—71°, 0*9113 (supercooled), 1-46322. By 

heating with zinc chloride, the alcohol yields a mixture of 
1 : 2 : 3 : 3 : 4-pentamethyl-Ai-c?/c?ohexene (chief product) and 1:2:2- 
trimetliyl-S-'i^opropyl-A^-q/c^Jopentene, the constitutions of which are 
deduced from the nat\ire of the products of the decomposition of 
the ozomdes, C. S. 


9oNapMliiadiantliron.es, Alfred Eckert and Rudolf 
Tomaschek (Monatsh., 1918, 39, 839—864). — The authors have 
endeavoured to synthesise derivatives of w.€,9onaphthadianthro;ne in 
a manner which leaves no doubt as to their constitution. For this 
purpose the method of S'choll, Mansfield, and Potschiwauscheg (A., 
1910, i, 494) as modified by TJllmann and Minajef! (A., 1912, 
i, 366) has been applied to certain aa'-diehloroanthraqiiinones ; of 
these only the 1 : 4-derivative reacts with copper powder, the 1 : 5- 
and 1 : 8-dichloro- and the 1:4:5: S-tetrachloro^products remaining 
unattacked. The procedure- of Meyer, Bendy, and Eckert (A., 1913, 
i, 62) is not applicable to halogenated anthraquinones, since the 
halogen is partly eliminated during reduction with zinc and alkali. 
A more successful process consists in converting the anthranols into 
the corresponding dihydrodianthronea, enolisation of the latter 
(enolisation by alkali occurs less readily with derivatives than with 
the parent substance and the products are considerably less stable), 
and oxidation of the material so formed to the dianthrone; the 
latter is converted into the corresponding me. 90 naphthadianthrone 
when exposed to light. , In cases in which formation of the mew- 
naphthalene ring cannot occur by simple elimination of hydrogen, 
a. peculiar phenomenon is observed ; ' when dissolved in nitro- 
benzene or xylene, the substance is unchanged after protracted 
illuinination, whilst in concentrated sulphuric acid solution elimina- 
tion of two' atoms of hydrogen and two, of oMorin© slowly occurs. 
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4 : i^-IHchlora-l : V diaMihraqiiinon i/J, 

pale yellow crystals, is reduced by copper powder atid coiieeritratad 
sulphuric acid to 4. : i^-dichloromesoheji:i(M^^^^^^^ Ycl,lowisli4>rowii 

needles, which under the action of light pass intO' 4:4J<liehinr(}meso- 

naphthadianthrone, CO<^1^2'>~C=U<n4l4il>CO, small, yellow 

3 ' '^6 

needles. 

1(qt 4yGhlor oan throne^ yellow needles, in. p. 106*''^, obtained by 
the reduction of l-chloroanthraquinone by aluminium .bronze and 
sulphuric acid, is oxidised by ferric chloride to- 4 
dianthronCf colourless crystals 'which darken without molting a,l> 

' 270^. The enolic form of this substance is an uns'table, green 
powder, which is readily converted by persulphate into 4:4^-c7'/- 
chloro€Uanthr()7ie^ greenish-yellow crystals, from wdiicli 4 :4^-dichloro» 
mc.sYinaphthadianthrone is obtained by exposure to* 

1 :44)ichl<yroan throne^ yellow needles, m. p. 136—438^, 1 :4 : F :4h 
teJraeJdorfxUhpd^^^^^ colourless crystals, m. p. 250^ 

(decomp,), and 1 :4:V li^-tetracMorodumthrone^ yellow plates, are 
prepared' by a similar series of reactions ; the latter substance loses 
'two atoms of .hydrogen 'and two of cHori.ne when its solution in con- 
centrated sulphuric acid is exposed to light, 1)ut the pro€li.ud» 
obtained did not give sharp analytical results. 

1 : 5",Dicliloroanthrone yields 1 : 5 : F : B^detracMvrodihj/drodimi- 
throne^ colourless crystals, and 1 : 5 : F : 6^(or 4 : S^ytetracMorodimi” 
thro7ie^ yellow platelets; the corresponding m<?AY)napht]'iadiapthrone 
could not be obtained in the pure state. Si'milariy, liMuMofo- 
.yellow needles, ra.. p. 115®, 4-t^ :4^ ^^^^-teirachloroiUhqfdm- 
dimU'hro'ne^ colourless crystals which remain tinchanged up to 280®, 
4" : 5 : 47 : 5^ - teiTaMm*mlimithT(yne^ pale yellow crystals, and 
4:5 :4/ ;5^4etrachlo'romc.sYniaphthadiaiithrone, small, yello'W needles, 
were prepared. 

*A:$^d4ih7*om()m%mhBnMwnthr(me 'forms a r©ddi8,h"y©11o'W, ctysiaJ- 
line powder which is' converted by light in'bo Zd4^-dihrinmymm)^ 
naphthadimtthrrnie^ pale yellow powder. 

Starting fro.m' 1: 3-dichloroanthraquinone (Meyer and Zahn, A., 
1.913, i, 456), the constitution of ' which is now definitely established 
by its ' con version into 1 ;3-diphenoxyanthra(}uinoiie, (IJIlmaiu,i. and 
Eiser, A.., 1916, i, 823), the , following series of 'substances is oh* 
tained: 3 : i V-^dianthmquinonyl, greenish-yellow 

needles,' 3 i^^-<UchlorQmm6bmt&d%anthro7ie, yellowish4.>rown .needles, 
and Z^iV-dichlonmtmnafhthadianthTone, small, 'yello'W needleS'. 
Attempts to prepare the subetahce last named from 2-cliIoroaiithra- 
quinoUe led to a different product tlirough .the following stages : 
2<M'Ofr(}miihrone^^ yellow needles, m. p. 115—120®, which readily 
oxidised; :2^)-d4ehIorodih/€lrod4anthrone, silvery, crystallirm 

, powder, m.' ^ p. 240® ‘ (decomp.) ; 3 : 3'(3 : /i«no/, 

, ;gre#mah-yel.low, crystalline , powder ; ' ■di^Mmodiafdkrone^- yellow, 
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crysialliiie powder, in wliicli the position of the ohioriue atoms is 
not decided; and {Zi^^)’dichlorome^ona 2 }hthadimithronej small, 
yellow needles. H. W. 

Constitutions of tlie Fenchene Hydrocarbons* Walter 
Qvist {Annalenj 1918, 417, 278 — 324). — -The author has examined 
tlie fenclienes obtained by different methods and having b. pds below 
150*^. He shows that Asclian was right in stating that ^-pinolene 
(cyc/ofencliene) occurs in the fenchene fraction, b. p. below 150°, 
obtained from fenchyl chloride. Kondakov and Lutschinin’s hydro- 
carbon (A., 1907, i, 713) is not jS-pinolene, but is identical with 
the author's «5ofenchylene. 

When i)^fenchyl alcohol is heated with aluminium phosphate at 
210° or with potassium hydrogen sulphate at 200°, the hydrocar- 
bons obtained contained S-jS-fenchene and a little /-a-fencliene in 
the fraction of high b. p. (162 — 155°) and ^^^-cyc^ofenchene and 
wofenchylene in the fractions, b. p. 141 — 143° and 143 — 145°. 
<^“CycZoFenclien© is also obtained by heating D^-fenchyl xanthate at 
230°, ^-a-fencliene also being produced. Since both these hydro- 
carbons yield the same hydrochloride, which yields Z-a-fenchetie by 
heating with o-toluidine, the xanthate method is an excellent means 
of preparing pure ^-a-fencliene. 

Very pure d~^Aen6h.em (dihromide, CjoIii^^Erg, crystals, m. p. 
81 — 82°, —31*2° in ethyl acetate) is obtained by heating 

/-iyofenchyl chloride with o-toluidino. By the xanthate method 
/f-?bofenchyl alcohol yields Z-wofenchylene. 

jS-Pinolene yields two dibromides, namely, I- and ?^a-fenchene 
dibromides. This proves that Aschan's jS-pinolene and the author's 
tricyclic hydrocarbon obtained from D^fenchyl alcohol are identi- 
cal, with the difference, however, that the latter is feebly dextro- 
rotatory (i-cyci^ofenchen© whilst the former is a mixture of hey do- 
fenchene and <:7^-cyc?ofench©ne. 

The reduction of <^-a-fencliene dibromide by zinc dust and 75% 
alcohol at 65° yields fenchane and ^a-fenchene. As these two hydro- 
carbons contain' different skeletons, no conclusions can be drawn as 
to the constitution of the a-fenchene dibromide. C. S. 

Phenyliirethanes of Terpene Alcohols and Phenols* 
P. Weehxjizbn {Fhann, WeelMad^ 1919, 66, 299— 301).— The ter- 
pene alcohol or phenol is dissolved in petroleum (distilling between 
170° and 200°), The requisite quantity of phenylcarbimid© is 
added and the solution boiled. On cooling, the phenylurethane 
crystallises out in quantitative yield and is, recrystallised from 
benzene (80 — 100°), The phenylurethanes of the following sub- 
stances were prepared: o-, m-, 25<-cresol {m. p. 141°, 121 — 122°, 
111 — 112° respectively), thymol (m. p. 106—107°), menthol (m. p, 
111—112°), borneol (m. p. 137—138°), eugenol (m, p. 95°), 

The method may be used for the separation of camphor and 
borneol.' The former is unacted on and remains in solution; the 
Tatter separates out, as bornylphenylurethane, ' W, S, M. 
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Cottstitneats of Resins- IV- j0-Dammar»resin- Alois 

ZiNKE aiixl Etna Untebkreutee {MonaUh,, 1918, 39, 865- -869),— 

Analyses and detenu inatioiis of molecular weight slio'W tlie Iiyclro- 
carbon portion ol jB-dammar-resin (compare Bulk, Jahrb. p\ (Jhem.., 
1848, 46, 16 j Tsohirch and Grliminann, A., 1896, i, 164) to luive the 
composition C^QlI.ig; it melts indeBnitely at 195® after softening 
from 165®, and possibly represents a mixtitre O'f liydrotiarliotis. 
Attempts have been made to prepare derivatives of it by oxida-tioii, 
action of nitrons acid, and action of etbereal hydrogen chloride, but 
definite products have not been isolated. Hi 'W. 

Biochemical Synthesis, hy means of Emiilsin, of 
a-NapMhylcarbinyl-^-gliicoside . Em, Boukqu blot a,iid M, 
Beioel (Oo7npt. rend,, 1919, 168, 323— 324).— When em.uhun, acts 
on an acetone solution of dextrose and a-naplitliylciarliinol, 
a-nnq}hthyl(nrhinyl-^-glncodde , long needles, m. p, 156—157® 
(cO'iT.), —71*02®, is obtained, which is readily hydrolysed by 

emiilsin or by dilute sulphuric acid. W. G. 

Anthoeyanins : Colour Variation in Anthocyanins- Keita 
Shibata, Yuji Shibata, and Itizo Kasiwagi (J. Amer, Chem. Sot*, 
1919, 41, 208— 220).— For the reduction of compounds of ' the 
fLavone and flavanol series, organic acids may housed in conjunc- 
tion with ssinc or magnesium in place of inorganic acids. With 
monobasic acids deep green to bkiish-green pigments are m,ostly 
obtained, the tints varying slightly according’ to the reagents em- 
ployed. Some of these pigments were isolated and their -properties 
examined. 


When reduced with magnesium and glacial acetic acid, myricetiii 
gives green compounds of the composition 

C,5HuOa-Mg*OAc,[Mg(OAc),]„ 
dves first a 


n being 2 or 4; the myricetin (I) gives 


ob: 
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(II) ^ til© organO“iaetaIlic compO'Und (III) tlien resulting by eiimina- 
tion of acetic acid from the ring. 

As the acetates of tli© bivalent metals often tend to form complex 
compounds^ it was to^ be expected that addition of magnesiiiin 
acetate would take place, giving : 


Mg'OAo 


OH 


0 

HO-j^YV\ 

1 I OH OH 
OH OH 


[Mg(OAc)3],, or 


[Mg(OAc)2]„ 

OH 

O _/ 

Mg hoyyv\ 

\/%/\ \ 
II OH OH 
OH OH 




according to Werner co-ordination theory. 

Similarly, myricitrin, a rhamiioside of myricetin, gives with the 
same reagents a deep blue product co-ordinated with four molecules 
of magnesium acetate. 

Til© above green or blue pigments are soluble in water as well as 
in alcohol, giving neutral solutions with the same colours, but the 
addition of dilute acid (hydrochloric) to the solutions changes the 
colour to red, th© 'Mg^OAc group of the green pigment (III) being 
replaced by a chlorine, atom in the red oxoniiim salt. This explains 
why Willstatter and othex’s have always obtained red pigments by 
reduction of the yellow pigments. Even with inorganic acids green 
or blue pigments are foimied under certain conditions, treatment of 
myricetin with alcoholic hydrochloric acid yielding a deep green 
pigment in the molecule of 'which the position of the Mg-OAc group 
(III) is occupied by *MgCl; here addition of magnesium chloride 
does not take place, probably because of its smaller tendency to form 
complex salts. The compound dissolves in water and alcohol, giving 
neutral solutions of the original colour. 

That all the abovC' compounds have deep colours or, in other 
words, that their absorption bands are displaced far towards the 
red end of the spectrum, is attributed ,on the one hand tO' the fact 
that the phenylpyrylium ring of the- green, or blue pigments has 
one, more hydroxyl group than that of th© oxonium salts, and on 
the other to the fact* that magnesium forms the complexes with its 
auxiliary valence, which together play the rdleuf batlioehromism. 
In the case of th© reduced glucoside, flavanol, one of th© hydroxyl 
groups is replaced, by a ' sugar moleoml©,' which shifts the ahso^rption 
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bawd Iiypsocl'iroinatically, tliat is, towards ib© violet end of tlie 
spectraiiL 

From tlieae resuliH and tbose ol ex'periments on tlie p’i|:![inenfcs of 
many flowers, tbe following explan atdon of the various flower colours 
is based. The metal organic or complex compoiiiKls of reduced 
flavanol gliicosides (annexed formula) are tlie roost important factor 
ill the pro'diiction of llower colours. The ^‘blue’"’ antbiocyaiiins ar© 
the complex compounds of reduced flavanol glucosides, w'hicli 
povssess several hydroxyl groups belonging to' tlie flavanol nucleus 
besides those of sugar molecules, and the metal with which, tliey ar© 


(Sugar) 


MX 

I 

0 


UxA"" 

Ah ™ 


> 


[M,X 


2.]n 


co-ordinated is probably calcium or magnesium, as salts of these 
metals are always present in tli© plant celia. Tlie violet/’ 
“'violescent red/’ or “red” pigments are either the analogous 
metallic complex compounds of flavanol glucosides, which contain 
fewer of;the auxochrom© hydroxyl groups, or a mixture of tlie blue 
liignients and their products of decomposition by excess of acids, 
that is, Willstiitter’s red oxoniuin salts. 

This theory is confirmed by the behaviour of the natural antlio- 
cyaiiin solutions towards the salts of alkaline earth and heavy 
metals, addition of the latter to alcoholic extracts of various flowers 
always acting hathochromatically. 

Experimental details are given. T. H. P. 


A New Yellow Dy© and Light Filters mad© from It. 

(I E. K. Mims and H. T. Glabkk {Brit. J. Photo., 1919, 66, 4 .B). 

The new dy© is the f/lomsazone formed by the condensation of dex- 
trose with ^>-hydra2;ittob©na:oic acid; it gives a very soluble nodvonf 
salt. W. G. 


Composition of Pyroeresolas and their Relationship to 
Coal Tar Constituents. Fbikoeich Ritszig {ZeitHch. (vmjBW. 
Ohe/ni., 1919, 82, [i], 37— 40).— The so-called isomeric pyrocresoles, 
isolated by Schwarz (A,, 1883, 204 ; 1884, 79) from the residue of the 
distillation of crude plaenol, have the same com|X)aition, C|fjH340, 
and properties as the compounds prepared hy G-Iadston© and Tribe 
(T., 188§^ 66, 51) by the decomposition of the aluminium o-, m-, 
and p-tolyloxides. They have been identified as dimethylx'anthen, 
whilst the homologous compound, CJ3H10O', is xanthen, produced by 
the decomposition of aluminium phenoxid© in accordance with the 
equation 2Al(O*O0H5)^==(CoH5)2O + C,3H^oO 4- Celif/OH + CH4 + 
C4 + AI2O3. From aluminium w-tolyloxide, two isomeric dimethyb 
xanthens, corresponding with Schwarz’s a™ and ^-pyrocresoles, were, 
prepared, but the third isomeric modification was not found. 
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Aluminium p-tolyloxide yielded symiuetdcal p^dimetliylxantlien 
(m. p, wliilst from aluminium o-tolyloxide the 4:5"di-" 

motliylxantlien was obtained. The liquids of high boiling point 
which separate at the end of the distillation of aluminium pheii- 
oxide have the composition and appear to he formed from 

xanthen, as follows : CjgHjoO + 06H5*0H = C19H14O + HgO. On 
dissolving this compound in nitric acid and adding water, 
an amorphous, yellow compound is precipitated. By reducing this 
with zinc and acetic acid, and precipitating the base with 
ammonia, a brown colouring matter is obtained. Its hydrochloride 
is soluble in water and acts as a direct brown dye for wool and 
silk. This dye, for which the name xan then-brown is suggested, 
is an inner ester of magenta and has a constitution corresponding 
with one of the following formulse: 




/ 


ClFHg/ 




\, 


0 


1 >0 


Analogous compounds obtained in the distillation of aluminium 
tolyloxides had the composition of tolyldimetliylxanthens and also 
yielded xanthen-browns, and similar compounds were obtained 
from the anthracene oils of coal tar, which probably consist, in 
part, of triphenylin ethane derivatives, and, in particular, of phenyl- 
and diphenyl-xanthens. [See also J. Soc, Ghem, Incl., 1919, April.] 

0. A. M. 


Synthesis o! Aminoflavones, of Flavone-azo-Z^-naphtliol 
Dyes and of other Flavone Derivatives* Marstox Taylor 
Bogert and Joseph K. Marcus (/. Amer, Chem. Soc.^ 1919, 41, 
83 — 107). — ^Flavone was prepared by a modification of Eiihemann’s 
method (A., 1913, i, 891), using smaller quantities of aluminium 
chloride and benzene. Nitration in the cold by nitric and 
sulphuric acids in glacial acetic acid solution yielded mixtures 
which were separated into two fractions, consisting of 2^-* and 
3^-nitrofiavones- and of 3'- and 4'-nitroflavones. These were 
converted by reduction with stannous chloride into the amino- 
flavones, the three isomerides' being separated and purified 
by taking advantage of their different basicities and solu- 
bilities. ' W-Arnino flavone crystallises from hot’ acetone in silky, 
pale yellow needles, m. p. 149*5 — ISO’S'^ (corr.)i V-ammofl>mons 
crystallises from pyridine or xylene in lemon-yellow, straight 
needles, 'm. p. 156 — 157^ (corr.), and -amino fl:av one crystallises 
from the same solvents in^ long, golden-yellow needles, m. p. 
234—236^ (corr.).' From the three aminoflavones, the correspond- 
ing hydroxyflavones were prepared by_ means of the diazonium 
salts, and were decomposed by sodium ethoxide and alcohol into 
o-hydroxy acetophenone and 0-, m-, and p-hydroxyhenzoic acids, 
ow|ng to the rupture of the pyrone ring at the double bond. 
2^-Hydromyflmm^o forms lustrous, colourless plates, m. ' p. 
249— 250*^ (eo-rr.). The three aminoflavones have, been Aiazotiaed 
and coupled with jS-naphthol to form flmmm$o-^maphthoU, m, p. 
265—266*5^, 267®, and 274 — 275® (co^rr.) respectively, giving 
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orange to red sliadeB on nilk and wool, (^A'ireftiely fast io li’glife and 
alkalis. Oilier com pounds obtained are 'l^-dr.fhhrjffianjone^ ni. |u 
S8’5— '89^ (corr.),, in. p. 18fi*5-“187‘5‘^'^ 

(c(>rr.)y .in. p. 221 222^''* (oorr.), ¥-di- 

u^ieMd^miiihoflavorie.^ in. p. 246 — 248'^ (corr.), f^«pJif9i-o;r.//‘‘$-phem/d 
proplonie add, :m. 'p. 150 — 151^ (eorr.)^ tbe hrfrium salt# of a 
disiilplionie derivative o4‘ tbe laiiier acid, and wcthid ^dmwiO'S- 
phenplp^opmnate, rn. p, 37*5 — 38*5^ (eon*.). It is noted ilnit 
wliereas all tli© liydroxyflavones are colourless, all tbo aininoflavoiieR 
are yelloW;, tlius indicating the more ])owerfiil aiixochroinic effect 
of the ainiiio^groiip in this series ; also i^-aniiiioflavotie 'possesses the 
remarkable property of fluorescence only in neutral solvents which 
contain the hydroxyl group. J. F. B. 

Carnosiiiey Constitutioii and Synthesis- Okoruk I^ahurr 

and Prank Tittxn {Bioeheni. J,, 1918, 12, 402-407).- -2:4rJ}fiTU 

nitrotoliiene condenses with amino-acids when boiled in dilnte 
«alcoholic solution, the amino-acid becoming attached to the ben25eBe 
ring by its amino-group, which replaces the reactive nitro-group 
in position 5. This reaction does not occur with imino-groirps, hut 
does take place with the free amino-groupa o'f peptides. Tlie con- 
densation product ol 2 :4 ;5“trimtro toluene with earn osi lie on 
hydrolysis yields diiutrotolyhjS-alanine, thus proving carnoaiiie to b© 
iS-alanylhistidine, 

N'lT'FH 

For the synthesis of carnosin©, B-nitrnpropioiiyl rJdoriele, h. p. 
123*^/10 mm., was condensed with histidine methyl ester, and the 
resulting very unstable product was at , once reduced by stannous 
chloride and dilute hydrochloric acid,, and the carnosiue isolated 
aa its copper salt, W- G*. 

The a« and /?-HydroxydihydrociBoho»ixi©s amd thair Bdle 
in th© Production of certain Isomarides ■ ol Ginchoaint. 
E. Mgbr (aom.pt. re-mrl. 1919, '168, 404— 407), —The so^^called 
^-hydrO'Xycinchonine, like its a-isomeride (compare A., 1918, i, 304), 
when acted on by 50%' sulphuric acid gives a mixture of 
cinchonigine, cinchoniline, and <!:^^^wc5nchonine. I'^he ratio of 
cinchonigine to cinchoniline obtained from the ^-igornerido is prac- 
tically the inverse of that oliiainod from the «-isomeride, but if 
the strength of the, acid is increased to 70% and the heating pro- 
longed to twenty-four hours, the proportions of these , two bases 
are almast the same from each isomeride. From this, the author 
concludes that ^-hydroxycinchonine, like th© a-isomerid© (/or- cM.), 
is a product of the addition, of the elements of water to cinchonine, 
th© two isomerides containing, respectively, th© groupings 
H / • OH / 

OHj,-0— OH and OHa-C— OH 

, ; OH-I H I 


W. G. 
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Micotinic Acid Derivatives . II , Guvacine and isoGwacine » 
E. WiNTisRSTEiN and A. B. Weinhagen {ZeiUch, fliysiol. Ghem., 
1918, 104^ 48—53. Compare A., 1918, i, 35). — In view of recent 
publications on tlie same subject (Hess and Liebbi^aiidt, A., 1918, 
i, 401; Hess, ibid., 403; Ereudenberg, ihid.^ 403), tlie authors 
submit a short account of their experiments, fuller details being 
promised in a later paper. They are led to the conclusion that 
guvaciiie is in all probability A^-tetrahydronicotinic acid (contrast 
Trier, A,, 1913, i, 803), whereas ?*50guvacme is a simple derivative 
of pyrrole. 

The following details are given. Guvacine crystallises in prisms, 
m. p. 293 — 295*^, is neutral to litmus, and optically inactive. The 
hydrochloride, platini chloride, and aurichloride have m. p.'s 312®, 
233®, and 195 — 197® respectively; nitrosoguvacine forme needles, 
m. p. 167®. B-eduction of guvacine with hydrogen in the presence 
of platinum leads to the formation of dihydroguvacine, m. p. 252® 
(hydrochloride, m. p. 237®; platinicWoride, m. p. 233 — 235®’; auri- 
chloride, prismatic needles, m. p. 193—195®; merciirichloride, m. p. 
230 — 231®), which is shown to be identical with hexahydronicotinic 
acid. Methylation of guvacine leads to' the formation of 
7\^~dimethylguvacine, m. p. 225 ® (?) [hydrochloride, m. p. 
256 — 258®; platinicliloricle, m. p. 253 ®; aurichloride, m,. p. 
224—226®; picrate, m, p. 224 — 225 ®; mercurichloxide, m. p. 
174 — 176®], which is found to be identical in all respects with the 
arecaidineraetliylbetaine described by Willstatter (A., 1897, 

i, 385), ' 

wo'Guvacine has m. p. 220®, is faintly acid to litmus, and is 
optically inactive. The hydrochloride, m. p. 231® (decomp.), 
platinicWoride, m. p. 235® (decomp.), and aurichloride, m, p. 
198 — 200®, are described. When the base is heated with zinc dust, 
an intense odour of pyrrole is observed,, and a pine shaving dipped 
in concentrated hydrochloric acid is coloured intensely red. 
t.s'O'Guvacine is slowly reduced by hydrogen in the presence of 
platinum, but the hydrochloride of the new base is not uniform,; 
the platinicWoride has m, p. 225®. t^oGuvadne forms a dimethyl 
derivatiye, the platinicWoride of which has xn. p. 252®. H, W. 

Ring* Pormation with. Elimimation o! a Nitno-gronp, 
S. Ebxce and (Mum.) V. Nicolaeya (Welv, OMm. A fa, W19, 2, 
84— 88).— The reaction examined , by Reich with Gaigailian (A., 
1917, i, 595), and with Turhus (ihid.^ i, 585) has been hiirther 
studied. ' Whilst the phenylhydrazones .of ethyl 2 : 4-dinitrophenyI- 
glvoxylate, of 2 : B-dinitrohenzaldehyde, and of 2-ohloro- or 
2-bromo-6-nitrobenzaldehyde yield Moindazole derivatiyes with 
the loss of a nitro-group under the influence of alkali, 2 : 4-dinitro- 
benzaldehydephenylhydrazon© remains unchanged by 'Similar treat- 
ment. To test , the theory that this difference in hehaviour is 
sterically ' due to th© accumulation of atoms and atomic groups 
round the aldehydic .carhon atom, 2-ti'^dimtromeAophem%ephem/l- 
^ ^hfdramm, reddish-brown needles, m. p* 165—166®^ has been pre- 
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pared froiri %zAMUriitToacetopheno7ie^ an oil wbicli is obiiiiiied liy 
hydrolysing its oxinie^ yellow prismH, on p. ]24‘-\ wiili wartri .Lf)',*;', 

hydro'cliloric acid. ■ The oximo is ohtahied in ‘JO 30% yiek! by iho 

action of amyl nitrite and sodium etlioxide on 2 id-fliriitroethyl- 
benzeiie, the inaiTi product ol this reaction, however, lieing fkwi/ro- 

2-methpMmhxaoen, yello-w crystals, in. p. 

114^* 

In accordance with the theory above, 2 : 'h-dinitroacetopheiioiio- 
phenylhydrazoiie is converted by treatment witli cold aqueous- 
alcoholic sodium hydroxide into 6-nif;rohi"p/;.-rn//k3-me/j^//hso- 

indacxjle, N02“C6lIg<CQ^^^^]Sr, yellow spangles, in. p. 139— 14(h\ 

C. 8. 

TM623.ylqiimoli2iecar!box:yiic Acid. MaxHautmann aiul IhmsT 
W.YBEET {Helv, Chim, Acta, 1919, 2, 60 — 63).“2»2'"7Vrien/yi^r/w’/-n“ 
acid, QHsS-CoHgN-CO.H, yellow leaflets, m. ;|>. 
i 211®5 is obtained by heating 2-thienyI methyl ketone, isaiin, 28% 
potassium hydroxide solution' and alcohol on the water-bath for 
three hours and acidifying the cooled solution with acetic acid. By 
repeated recry stalliaation the acid is obtained in colourless crystals 
having the same m.. p., but by solution in alkali and reprecipitation 
by acid the yellow modification is regenerated. ■ The ethpl ester, 
colourless needles, has in. p. 83*^. The salts ol the acid are e'xtreniely 
soluble in water, forming solutions having a neutral reaction. 

The acid resembles, but excee'ds, 2-pkenylquinoline4-carboxylic 
acid in its antiphlogistic and. analgesic action. When' fed to an 
anim’al or when injected in tlio form of a soluble salt intO' 'thc^ blood 
system it prodiiceB in the animal a violet-red colour an<l the utioe 
acquires the colo'ur of concentrated potassium permanganate^ solu- 
tion. The colouring matter, wliich is very persistent and appears 
in al'inost all the i'uternal organs, can be isolated from tl'jo urine 
and IB obtained in small crystals (C:w.56%51 ; 'H:.»4-57 ; 

S=!7'31%. Mol. wi. in freezing naphthalene 2207). ' The substance 
has pronounced, acid properties, exhibits none ,of tlie colour reactions 
typical of thiophen, anrl cannot be |>rodnced from the th'ienylqtiln- 
olin ©carboxylic add in the laboratory. (I 8. 

.Nitro*, Arylaao*, and.Amino-glyoifcalines. Bobkrt (Ieorok 
Fabohbu and Fbank Lbb Pvman (T., 1919,. 115, 217—260). 

Qttittocyanmes' (Pinacyanoles, Dicyanines). Otto FiscninR 
(J. 'pr. Ghem*, 1918, [ii], 98, ‘ 204 — 232). — ^Little has hitherto been 
kno'wn of the blue cyanines which have been put O'U the market 
under the names ' pinacyanole chloride,, dicyanine bromide, and 
^-dicyanine iodide, and are stated to be the best sensitisers in photo- 
'graphy. Considerable light is now thro.wn on the conditions of their 
formation. For the production,' of pinacyanoles and of their homo- 
logueSf the ^i/^-dicyanines obtained^ from' '2 :4-di-‘ and 2:4:64ri- 
'm"ethyl.quinoline alkyliodides, two quinoline molecules 'ar© necessary, 
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each coiitaiiiing a methyl , group in position 2, by means of which 
the two' molecules are united together. For the production of 
clicyaniiies are necessary two quinoline molecules, one containing a 
methyl group in position 2 and the other a methyl group in posi- 
tion 4 : 

Me Me 



/\/\ 

:c:ch\;\; 

N 

(Piiiacyanole.) 


(Me)f 


/\ 


NR 


NR 


:0:0H 




\/\/ 
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). 


NR 


:0:CH- 


/\/\ 
I 1 I 

N 


or 




It X 

(i|/-Bicyamnes.) 

N 

/\ 

li X 


\/\/ 

Xll 


li X 

(Parent substance of dicyanine.) 


In the formula E = Me or Et and X=: halogen. 

The chromophore of the wucyanines (for example, ethyl-red) con- 
tains two, that of the pinacyanoles three, and that of the dicyanines 
four double linkings, which accounts for the deepening of the 
colours from violet-blue through blue tO' greenish-blue. 

[With (Erl.) C. Baxjee, (Frl.) P. Meekel, and G. Scheibe], — The 
simplest pinacyanole, quinaldine-blue (formula given above), was 
prepared (Farbwerke vorm. Meister, Lucius & Briining, B.R.-P. 
172118) by boiling an alcoholic solution of quinaldine ethiodide, 
with or without quinoline ethiodide, with aqueous sodium hydr- 
oxide in the presence of formaldehyde. At first it was believed 
that two different blue pinacyanoles were formed, |)ut it is 
now shown that only one is obtained, the quinoline ethiodide 
taking no part in the reaction. It is also shown, that the 
presence of foimalclehyde (or, as stated in the patent claim, of 
glyoxylic acid, iodoform or chloroform), although advantageous, 
is not essential, provided air or other oxidising agent, such as 
potassium, ferricyanide or ammonium persulphate, is present. It is 
true that in the case of quinoline derivatives unsubstituted in posi- 
tion 4 the latter methods result chiefly in the production of ,i90“ 
cyanines, but when ^ position 4 is occupied by a methyl or phenyl 
group the product is chiefiy the pinacyanole. 

In addition to the iodide (quinaldine-hlu6),,in, p. aboujb 276—278'^ 
(decomp.), the bromide, m. p. about 274 — 275® (decomp.), chloride, 
m, p. about 263® (decomp.), picrate, deoomp. about 250 — 260®, 
platmicMoride^ ,wd mercurichloride are described, 

and also the addiliy#, co»poi|i.|^e of the 'iodide and bromide respeo 
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tively witii bromine. Attempts to iiud evidence of tli© preseiico^ of 
a ruptured ring "by testing for the preseue© of a sexionciary amine 
gave negative results. By oxidation with an excess of alkaline 
potassium fenicyanid© solution, pinacyanolo chloride yields l-etliyl- 
qiiinolone. 

Many attempts were made to convert ethyl-red and its homo- 
logues into pinacyanoles by means of formjildeliydej ],)nt tlic^ violet- 
bitt© siibstaiices obtained showed no similarity at all to tiie piiia- 
cyanoles. 

By boiling an alcoholic solution of 2 : 4'-dimetliyIquinoliiio etii- 
iodide and potassium hydroxide Q mol.) in a current of air a 
mixture y>f several colouring matters is produced, from which the 
?//-dicyanine iodide, C2(5H27NoI (formula above), and the dicyaniuo 
iodide (formula above) have been isolated in the form of the corre- 
sponding bromides. When 4-pheixyi-2-inethylqiunoiiu6 metliiodiclo 
is similarly treated in methyhalcoholic solution, no' dicyanine is 
formed, but the. ^-dicyanine, iodide^ 

Gjj 4H27N2^? crystals containing CH4O (picratc^ almost black, crystal” 
line powder), is obtained. A similar result is obtained in the case 
of 4-*piienyl”2 : 6-dimet.hylquinoline metliio^iide, but 2:4: 6-tri- 
methylquinolin© ethiodide, which again contains a methyl gro-up in 
position 4, yields both the tj/r^/U^anme iodide (chief product) and. 
the diq/amne iodide. The former, 02gH3xN'2l, green prisms coti- 
taining C2H0O, form,s blue solutions which appear reddish-violet in 
thin layers {^picrate, dark green leaflets), whilst the latter, 
C28H3j_lSr2l, forms green needles (picrate^ greenis.h-black needles; 
hrmnide^ green needles). 

The various classes of cyanines are dil!er©,iitiated by tlieir absorp- 
tion spectra. (1 S. 

CoiadeBsation of ArottiatiC'^hrr^/mDiammes with. PMhalio 
Anhydride* Haks 'Lim'i (Monakk, 1918, 39, 878—895).— Tt lias 
been shown by Edlbacher that diphthalyl-u-phenylexiediaiiiiiie, 
CtjH4N2KGO)2C0ll4]g, can be reduced by ^inc dust and acetic acid, 
to'^a^' siibstonce, m. p. 276—277*^ (decoxup.), wliicli, at its melting 
point, passes into- a red, crystalline product, 022111202^*2, m. p. 278”, 
The present communication deals with the constitutio'n of tlieso 
substances, the elucidation of which in the first case is greatly ham* 
pered by the difficulty of eliminating solvent o-f crystalliHation, Tlie 

author, however, considers the material to 
be 1 : 2 : 3 : 4 - dilienzoyleiie-l : 2 : 3 : 44etra- 
hydr'o-2 : 3«dihydroxyqiiinoxaliii.© (annexed 
formula), whilst the substance, 
is 1:2:3: 4"'diben5!;oylene*l : 4-dihydroquim 
oxaline. Similar substances may be ob- 
tained from phthallc anhyclrid© and 1:2-' 
naphthalenediamine. 

Mphthalpl-o-phenphmddmmn m. p . 
297^, • is, obtained in '45"^,^ yield by heating 
a mktttire'' of phthallc ^ ' anhydride and' 
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o-phenylenediaaiinoj and is reduced to l:''2:Z:i-dihenm‘^lene- 
2 : Z-dihijd^romy-l : 2 : 3 : wMcli separates from 
glacial acetic acid ( -h IC 2 H 4 O 2 ) in yellow prisms, and from aqucons 
alco'iiol ( + H 2 ()) ill indelinite, crystaiiine aggregates. The m. p. is 
not sharp, the substance becoming red at above 260° and yielding 
an intensely red, molten mass at 274 — 278° with brisk evolution of 
gas. Attempts to prepare an acetyl or benzoyl derivative, an O'Xime 
or a hydrazon© were unsuccessful, but the action of methyl sulphate 
yielded a mMiomethyl ether, C23H36O4No,H20, m. p, 190°, after 
softening and evolving gas. from 170°. 1:2:3 ‘A-Biherizoylene-l :4~ 

crystallises in intensely red needles, m. p. 278°; 
it slowly dissolves in concentrated alcoholic potassium hydroxide, 
and the solution, on acidification, yields a substance which at 
270—273° is reconverted into the red product, but which, in spite 
of its close similarity, is not identical with the original material. 

Attempts to prepare the red substance from biphthalyl and 

o-phenylenediamiiie were not success- 
ful, the product obtained being 
n-‘phenyle%edih emiminmole (annexed 
formula), colourless needles, in, p. 
425° (decomp.), which was also pre- 
pared by condensing dihydrodi- 
phthalyl with o-phenylenediamine or 
from the amine and phtlialic anhydride at 290° in a sealed tube. 
The corresponding acetyl and hcmoyl derivatives have m* p/s 
198 — 199° after softening at 195° and 229 — 230° after softening at 
226° respectively. 

The following derivatives have been obtained from 1 : 2-napli- 
thylenediamine : diphthalyldL : 2-naphthyIenedmmme^ rhombohedra 
or hexagonal prisms, m. p, 282°, which on reduction gives the pro- 
duct;, C 21 JHJ 0 O 4 N 2 , m. p. 280 — 284°, with evolution of gas and form- 
ation of a red mass, and 1:2 :3:4-dihem(>ylem-l:4:-dihydroS :Q- 
(7 iSybe/mqtdnmmline^ red needles, m,. p. 323—324°, after sintering 
at 321°. During the preparation of the first-named substance, 
1 :2”naphtJ^yleneJ)(mzimim^ole-o-cmd)oayyUc add^ 'leaflets, m, p. 
304—305°, is obtained as by-product; this is converted by acetic 
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anhydride into 
yellow needles, m. 


h ea.mylenm'ripMldmimm oh^ 
p. 213° 
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H. W, 


Proteins- ,1- Preparation of Ovalbumin' Solutions of 
well-defined Composition, and the Analytical Methods used* 
S. P. X. SdBENSEN [with Mabgbethb HoYRtjp] (Compt, tend, tmv, 
Lah, Garlsiery, 1917, 12, 1—11, 12 — 67; Zettsch. physiol, Chem,;, 
1918, 108, 1 — 14, 15— 79).— The crystals of ovalbumin are pre- 
pared by the Hopkins and Pinkus' method, and after being recrys- 
tallised six times are free from' 'ash, conalbumin, and inucodd. Sy 
means of a ' dialysing apparatus described ' in ' detail, solutions of 
ovalbumin may ' be completely freed from sulphate '' and alihost 
entirely freed from, ammonia, Tho content , of water, ammonia, 
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and su,l.|>liiiric acid in the crystals of ovalbiiraiii is derived by the 
application of the ‘"principle of proportionality/^ accowiirig to 
wlrichj iC an ovalbumin solution is precipitated by aiiiBioniuin siil- 
|)liaie and tlie crystalline pi*ecipitate subsequently filtered of!^ and 
if weighed parts of the filtrate as well as of tlie preci,|)itato with the 
adliereiit mother liquor are analysed, it is possible fro:m. the results 
Oif tile analyses to- draw certain conclusions regarding the coinposi- 
trion of the precipitate on the presumption that the mother liquor 
surrounding the precipitate has the same composition as the filtrate. 

IL W. B. 

Proteins. II. Capacity o£ OTalbamin to Conxbine with 
Acids or Bases. S. P. L. SdRUNSKN [with Maeoristur Hoyrup, 
Jenny Hempel, and S. Paeitzsch] (Convpt, rend, trav, Lah, Carls- 
herg, 1917, 12, 68'— 163; Zeitsch, phymoh Chmi,^ 1918, 103, 
104—910).— Prom theoretical considerations it is possible to calcu- 
late the hydrogen “Ion concentration in an aqueous salt solution 
containing an excess of an acid or base corresponding with the salt 
By an extension of the method, fbrinulse are deduceci wliicli |>eiTnit 
of the calculation of the hydrogen-ion concentration of solutions of 
ampholytes containing small amounts of free acid, account being 
taken of the dissociation of the ampholyte into hydrogen- and am- 
pholyte-anions and into hydroxyl and ampholyte cations respec- 
tively. The effect of the addition of salts is then considered, and 
it is found that at hydrogen-ion concentrations wliich. are not in the 
neighbourhood of the isoelectric point of the ampholyte the capa- 
city to combine with acids is {a) independent of the concentration 
of the ampholyte, (5) increased by increasing the concentration of 
the salt, (c) positive at hydrogen-ion concentrations superior to- that 
corresponding with the isoelectric point of the ampholyte, and nega- 
tive (that is, the ampholyte is combined with surplus base) at 
hydrogen-ion concentrations inferior to it. After testing the acxnx- 
racy of these formula by application, to solutions of amino-acids and 
salts, they are applied to solutions of ovalbumin, and it is 'found 
that tho capacity of the ovalbumin to combine acids is inde- 
pendent of 'the concentration of the ovalbumin at hydrogen-ion con- 
centrations which are greater or smaller than that corresponding 
with the isoelectric point of the ovalbumin provided tlie concen* 
tration of ammonium sulphate is constant. It is further increased 
by increasing the concentration of the ammonium sulphate. At the 
isoelectric point the capacity of the ovalbumin to^ combine with 
acids is to some extent dependent on its concentration. By refer- 
ence to a curve, the slight excess of sulphuric acid present in a solu- 
tion of ovalbumin containing ammonium sulphate may be calcu- 
lated, and also the method of its distribution between/ the, two 
phases' of the ovalbumin solution, namely, the dispersed phase .con- 
sisting of hydrated ovalbumin, and the external phase of ammonium 
sulphate and water. From these considerations the isoelectric , point' 
of ovalbumin is found to be 'at about 15‘74 x 10-® H. W., B. . 
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Proteins « III. Composition and Properties of 0¥albtimiii 
Separated in Crystalline Form by means of Ammonium 
Sulphate. 8. P. L. Borenskh and MAKditETUE Hoyeup (Gompt, 
rend. trat>. Lab. Oarlsbenjy 1917, 12, 164/ — 212; Zeksch. 

‘phydol. Uheni.j 1918, 103, 211 — 26G. Compare preceding’ 

abstracts). — By the application of the principle of proportionality, 
it is found that the crystals of ovalbumin contain water to the 
extent of about 0*22 gram of water per 1 gi^ain of ovalbuinin. The 
amount of water present is independent of the conditions of crystal- 
lisation (time and temperature of crystallisation, concentrations 
of ammoiiiuin sulphate, protein, aiid hydrogen ions). It is 
similarly found that if the crystallisation takes place at a hydrogen- 
ion coiicentration of about 13 x 10'“^, the crystals contain neither 
surplus sulphuric acid nor ammonia; at higher hydrogen-ion con- 
centrations, the crystals contain surplus sulphuric acid, at lower 
concentrations they contain surplus ammonia. A consideration of 
the character of the crystallisation process leads the authors to the 
conclusion that the crystallisation of ovalbumin is simply the 
crystallisation of a supersaturated solution of a substance crystal- 
lising slowly and with difficulty. 

In a postscript, it is announced that successftil crystallisations of 
ovalbiuniu have been obtained by means of a mixture of ainmoiiiuTn 
and diainmoniiim phosphates instead of ammonium sulphate. The 
crystals so obtained closely resemble those |)repared in the usual 
manner. II. W. B. 


Proteins. I¥. State of Equilibrium between Crystallised 
Ovalbumin and Surrounding Mother Liquor, and the 
Applicability of Gibbs’s Phase Rule to such Systems. 
B. Ih L. Sorensen and Marorethe Huybox* (fJmnpt. rend. trav. 
Lab. Carhherg, 1917, 12, 213— 2G1; ZcUHeh. phymd. Uhem., 1918, 

10'3, 267' 323. Ckrmpare preceding abstracts) .--■■The relations 

(|xiHting between (srystallised ovalbumin and the surroamdiiig 
,riK)the,i‘ liquor afe I'n eo,nformity with i,hose assocviated w,iilx a hetero- 
genecms system containing one solid ])Uase, liyd rated ovarbiimin, and 
three other (xnnponents, water, ammonia, and sul|>liuric a,cid. Tlie 
system in all es.4ential features Is eorrllnMnable to Oibbs' jiliase rule. 
At the equilibrium point, the content of ovalbumin in the mother 
liquor is smaller as the concentration of ammo'nium. Bulphate 
increases. The hydrogen-ion co'ncentratioix at which the concen- 
tration of ovalbumin in the mother liquor is at a xninimum, corre- 
sponds with jq.j_==:4'58, and see^ms to be iiidependent of the com 
centration of a'mmonium sulphate and the temperature of crystal- 
lisation. Similarly, the optimum temperature is at about 20^; but 
little variation is , observed between the limits of 12*^' and 29®. 

The velocity of crystallisatio'n increases ' with the concexatratioxi 
of ammonium sulphate, with the initial concentration of protein, 
and with the temperature -of crystallisation. ' H. W. ^B. 

■. ' voXi. oxvL L ■ ■ i 
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Proteins « ¥. Osmotic Pressure of Ovalbumin Solutions » 
H. !P. H<)ekbsen [with J. A. O'jmustianskn, MAiuiui-yriiK Iluyiuii’, 
S. (lOLDHciiMiDT, atid 8. PaeitzscuJ (iJonipt, rejuL irav. ijiin 
OarUljerif, 1918, 12, 862- —372. Ooinpare preceding absliracts).-' '■ 
The oHinoiueter used consists essentially of a eoiiodioii cap serving 
dlie purpose of a seuii-pen'neable nieiabraiie and containing' ttie 
ovalbuinin solution employed as inner liquid, the outer iiqitki being 
an aiiiinonium sulpliate solution in dilfiiaion equilibrium with the* 
dispersion inediuin of the inner liquid. The osmotic pressure is 
measured by determination ot the counter-pressure required to l)e 
exerted ou the surface of the inner liquid to prevent a migration 
of the liquids through the membrane. On increasing the camceii- 
tration of ammonium sulphate, the osmotic pressure of i’.he 
ovalbumin is depressed. This result is explained by assui!)ing thai.' 
the increased amount of ammonium sulphate favours the conflensa- 
tion of tw'o or more hydrated ovalbumin particles into a single 
particle by means of the bivalent sulphate group, 

The osmotic pressure does not undergo any material altera, tiosi 

■when the hydrogendon concentration is varied between 40 x 10 

and 100x10“^; at higher concentrations, the pressure increase's 
•very slowly with the hydrogen-ion concentration, whilst at concen- 
trations inferior to 40 x 10”*^, it increases rapidly as the concentra- 
tion decreases. These results are also accounted for by the asBiimp- 
tion of a condensation process promoted by the sulphate group. 

From the various results which have been so far obtained, the 
number of nitrogen atoms contained in a single non-coudeiised 
ovalbumin particle is estimated at approximately 380; hence the 
molecular weight of anhydrous ovalbumin appears to be about 
34,000. Taking into account the results obtained iiidieaiving the 
amount of sulphuric acid contained in the cryvstallised ovalbuiuin, 
the albumin crystals seem to consist normally of two alb'umin 
particles bound together by three ttiolocudes of sulphuric! acid. 

11. W. B. 

Proteins of Cow’s Colostrum- I. The Relation 
between the Englobnlin and i/^-Globtilin of Cow’s Colostrum- 
Habolx) Waiib Diidukv and Hk’RB'ert ISuNES'r Wooumak {ffiovhvm. 

1918, 12, 339 351).- The authors have studied tlio o|'di(,!al 

properties ol euglobulin and ^/'-globulin of (*ow’h (colostrum, wlum 
dissolved in N j2- and A/4-sodium hydroxide, and also t’h.e optical 
properties of the aminoBcids derived from the hydrolysis of ^‘race- 
inised^’ colostrum euglobulin and i/'-globulin. The results obtained 
suppoiT the view that these two substances are Btructurally identical 
in so far as the protein portion of the molecule is concerned, 

W. G. 

Some Metallic Compounds ol Haematoporphyrin- Johh 
Alexander Milrov (Biochem, ,1918, 12, 318— 338).— The 
"\ author has prepared the compounds of hsematoporphyrin with zinc, 
^ cadmium, nickel, cobalt, iron, copper, tin, and. lead, hag described 
i'"l their absorption, spectra, and determined ' their resistance to the 
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acvtioii of iiiinerai acids and the resistance oi’ the absorption bands 
O'f the pigineirts to dilution. 

Til© staiviioiis coinponncl inay be pi’epared directly from blood 
or li'cBniatin, and on this is based a delicate test for the detection 
of traces of blood pigment. The stained tissxm, where blood is 
suspected, is boiled, with a little glacial acetic acid in a small test- 
tube. To the boiling solution, three drops of 2i¥--staniious chloride 
solution are added, and the solution is boiled for one iiiinut©. After 
filtering of! the precipitate formed, the absorptio3i bands of acid 
lixematoporphyrin can easily be seen. A small quantity of solid 
sodium acetate is then added, and the solution is again boiled. 
The fluid, which, is now bright red, is cooled and filtered, and the 
filtrate shows the two characteristic absorption bands of the 
stannous derivative. A method is given for extracting the blood 
pig.ment with phenol prior to this examination, and it is claimed 
that, by this means, it is possible to detect blood pigment at a 
dilution of 10”® x J//5. W. G*. 

Pyrrole Reaction of the true Nucleic Acids • 'll. FEULoifiN 
(Zeitsch. Cheiti,, 1918, 104, 1). — A pine shaving moistened 

with concentrated hydrochloric acid is coloured carmine-red by the 
vapours obtained by heating a dry mixture of sodium nucleate 
and ammonium chloride; the reaction is not shown by sodium 
nucleate alone. Since furan derivatives are X'eadily converted into 
derivatives of pyrrole by dry distillation with aimnonium salts, the 
author regards the reaction as a confirmation of his theory (A., 
1914, i, 1098; 1918, i, 85) that the carbohydrate group of the true 
nucleic acids belongs to the furan type. H. W. 

Mutarotation of Gelatin and its Significance in Gelatinisa- 
tion. 0. li. Smith (A Amer. Ohem. Soc., 1919, 41, 135— 150).— In 
solution, gelatin exhib.its mutarotation, and a study o-f the influence 
of changes of tem])erature on this imitatotation shows that in 
aqueous solution two forms of gelatin probably exist, one, tenued 

the sol form d, stalilo above 33 35^^, ami the other, called the gel 

form if, stal)!© below 15”. Between these temperatures, the tavix 
forms exist in eipiilibrium, and tlie muLarotation appears to be 
due tx> the transformation of the one form into the other 'by a 
reaction reversible with the temperature. This reacllon is appar- 
ently bimolecular, that is, of the type to l,>e expected if two mole- 
cidar or ecpiivalent weights of form A. combine to form ' one 
molecular weight of form if. The relationship' between the pei*- 
centage quantities of the two' fo.rms when equilibrium, is established 
at any given temperature between 17” and '33” seems to b© repre- 
sented by the equation (a— K ^ in which a is the diiierence 
(about 1*2) between the ro'tatxons produced by 1 gram of gelatin 
per 100 c.c. in a tube 100 m.m. long at 33—35” and at 17”, x is 
the; difference between the rotations at 33—35” and at the given 
temperature, and K is a constant. Increase in Isevorotation, 
indicating increasing formation of the gel iorm follows closely 
increase' iii viscosity^ 

i 2 
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A doliiiite proportion of form Ji iw necensary to^ for.iu. a jolly of 
striiidard. viwmiiy, and thin proportion, slightly Incrc^ased as ooir- 
ctmt, ration iiioreases, produces the standard viscosity in gc>ia,ifiii 
solutioiiH of Riiich, liiglier coucentraiioiis. iV'laxiimini gidatiiiisatii)n 
temperatures or melting points approat^h t^lie limitiiig value, 
3 3- '“■35'^^, as the coiiceutratioii of gelatin increases. At these inaxl- 
miiia temperatures, gelatinisation is produced by ilio prese^iice oi‘ a 
(jertaiii detiiiite iniiiimiun proportion of.' form B retj aired for the 
forniatiot,!. of a jelly; above 35*^, gelatinisation does not take |)lac ‘0 
at any concentration. 

The existence of two forms of gelatin, oi.i which, gelatinisation oi‘ 
the solutions is dependent’, is confirmed by the .behaviour of such 
solutions with alcohol, wliich at temperatures below eith.cjf p,re- 
cipitates the gelatin or renders the solutioiis opalesccvnt If present 
tO' the extent of 15%; if the ooucenfcratio.n of the gelatin is high, 
alcohol precipitates an opalescent jelly. Above 35*^^ th,e precipita'- 

tion requires far larger proportions of alcohol (45 50%), unless a. 

comparatively large amount of an electrolyte is also added. 
Further confirmation is afforded by the results of ineasureinents 
o,f oamotic pressure (compare Mnore and Eoaf, A., 1907, ii, 73), 
viscosity (von Sehroeder, A,, 1903, ii, 721), and gold, numbers 
(Menz, A,, 1909, i, 343). 

Gelati!! sols dried at above 35^ and gels dried at below If)^-^ give 
different solid forms, and whilst the solid gelatiit tlnis obtained 
may or may not be in the form in which it exists in the materia! 
from which it is prepared, there is some indication that the .:^olid 
gelatin prepared by drying sols above 35^ is the form existing in 
the sols. T. .'EL t\ 

Pepsin. I . Chemical Changes, ia the Ptirihcation of Pepsin. 
Lewis Davis and ]::iA,.EYiSY M„ MxntK.KE (/. Amen Ohenk Soc., 1919, 
41, 221— 228).— The purification of co.m,m,crcial l^epsin by frac- 
tional precipitation, saiting*out, filtration, ami dialysis is aeconn 
|,)an,ied by gradual elimination of the secondary |u:(.)iaiu deriva^tivc-w, 
itududitig amitio-acids, the purified sa.mples te,udiug more aod nu>re 
to approach the proteirm in character aa tiie iiroieolytit; activity 
increases; the proportion of material (Xiagulahle l.>y licat alsc,)- in- 
ereases. The fact that the most active samples res[)ond strcmgly i^(,> 
Molisoh*B test indicates the pewBibiiity that ilie pure e,t,r/iym6 :may 
be a 'conjugated protein, probably a gl'uco«protein, Tim pro|H>,rti<')ii 
of mineral matter present also dimihishea continuously as purifica- 
tion pi*oceedsy the sulphur, and calcium appear, however, to b© u'iu 
affected, although the phosphorus content shows a marked fleanease 
and chlorides are apparently eliminated 'entirely. Other than the 
increase resulting from removal of nomnitrogenous impurities, there 
is litid© apparent change in the, proportion o.f total nitiogen. 

■ The diminution , in the a-amino-acid content is alin'Ost propor- 
tional to the increase in proteolytic activity, and' the small amount 
of' 'a-amiBma,cid in the m,ost active sample, which exhibite 'On almost 
.''n'^utral reaction, app'©ars to correspond' with lysine. It seems, prob- 
able that the ' 'concentration of hydrogen ions in 'soluti'ons of the 
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pure enzyme, co'uld this be obtained, would be comparable with the 
low values given by other pi'oteins. 

The optical activities of the enzymes of different degrees of 
purity were measured, but the same values were obtained with 
pepsins showing different proteolytic activities. The reniietic 
activities correspond closely with the proteolytic activities. 

T. H. P. 

A Delicate Method of Determining Invert Activity. C. K. 
Watanabe and V. C. Myers (Froc. Soe, FJ.r'p. Biol. 1918, 

16, 142 ” -143 ; horn Jdnjdol. Abntr,, 1919, 3, 502).- — The method 
is similar to that advocated by Myers and Killian (compare A., 
1917, i, 369) for measuring diastatic activity, but in this case 
sucrose solution is substituted for the solution of soluble starch, or 
glycogen. W. G. 

Influence of Hydrogen-ion Concentration on the Enzymic 
Activity of Three Typical Amylases. H. 0, Sherman, A. W. 
Thomas, and M. E. Baldwin (J. Amer. Chem. ihc., 1919, 41, 
231-— 235). — ^^The enzymes examined were the amylases of pancreas, 
malt, and Aspergillus oryzae, repx-esenting the starch-splitting 
enzymes of the higher animals, higher plants, and fungi respectively. 
Experiments were made to determine as definitely as possible the 
hydrogen-ion concentrations which induce optimal activity of the 
pancreatic and fungus amylases, and to establish for each of the 
three amylases the limits of hydrogen-ion concentration within 
which any enzymic activity is shown and the form of the curve 
representing the activities at all concentrations of the hydrogen 
ion between these limits. The experimental methods used were 
those previoxisly described (A., 1915,' i, 183), except that greater 
])recautions were taken to prevent any action of light during the 
enzymic actions, and that, in measuring the hydrogen-ion concen- 
tration by the electrometric method, the ctirrent of hydrogen was 
replaced by a Clark cell and a rocking electrode. 

The results of Sherman and Thomas {to(\ dt.) on the optimum 
hydrogen-ion concentration for malt amylase were confirmed and 
that for pancreatic amylase more sharply defined ; that for the 
nialtase of * 4 , spergiltn.^ oryzae is closer to the value for malt amylase 
than 'to that for the pancreatic enz3rine. The latter is active for 
values of ^ hhe optimal activity being at about 7; the 
solutions commo^ily , considered neutral show under similar condi- 
« tions the value 5*8 for Malt nmylase is active for 

2*5—9, The optimal activity being at 4*4 — 4*5, whilst with 
the Aspergillus enzyme the limits of ai'e 2*6 and 8 and the 
optimum 4*8. The influence of the concentration of the electro- 
lyte, as distinguished from the concentration of the hydrogen ion 
alone, appears to be, greatest with pancreatic amylase and least 
with the amylase of Aspergillus oryzae. T. H. P. 

Eflieot of Neutral Salts on the Activity O'f Ptyalia. Elbert 
W. Ro'Ckwood (/. Amer. Chem. Sac., 1919, 41, 228— 230).— The 
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tiietliods lined i:ii iliin i;nvcHti^f;aii()'ii were ofisciitially i'liose previously 
closcrihod (A„, 1917, i, 958; 1918, i, 274). Aiii.iuoiiiiini c]i5)ridn 
uiui iiitratc', and, to a less extent, tlie sulpliate and iliioeyaiiai^e, 
culiaisce the hydrolytic action of ])tya]in on sta.rch. The etTe.eis 
of tlio ariHTioniinn salts ol' orga.nic acids are inncli siiialler; the 
acetate, l>ut not the oxalate, shows sotuc power as an anx.o-ainylase, 
whilst the tartrate excri.s a Hli'j^ht stimulating action. Ainmonimii 
chloride and hroniide produce .marked increase in flic amount of 
si'irch hydrolysed, the rjiuintlty of retlucing prralucis being (he 
same in eaidi case; ilie (Inoride inhihiis the a<'tion. Similar results 
are obtained with the sodinni haloids. The elha*{. of sodium 
(hloride is not altered by changing the cation in potassium or 
calcium, so that the aidahm of a, salt is a funciiou, not. of tlie isatioii, 
1)11 1 of ilie anion. The tervaleni:- call(,)ns were not t^esi.ctb owing In 
the coagulating elTect of their solubh‘ salts on I'olloids. 

Testa made by means of Nessler solution at int.ervals tluring* the 
a(d:lon ot |,)tya1iii on starch, in presemee of an animonium saJ,t sliow 
that the amnioniirm ion is not destroye<l during the digeivtlom 

‘t. it. .Ih 

Photochemical Effect of certain Fluorescent Substances 
on Rennin. Janet H. Oeakk {Anmr. J\ PhyRiol^ 1918, 47, 
251-— 264; froni Physid, Ahi<tr., 1919, 3, 502).— The inhll)ltion oF 
renni.ii hy light is attrihtited to the formation o! toxic substances 
as a result ol photO'choTn,ical addon. This .may l)e accompanied by 
f1.uort=‘.scencet and fluo'Cescenco may or may not be accompanied by 
the formation, of toxic substances. Free halogens a, re the' toxic 
su1)stances i.n the experiments described with, cosin and eryihrnsin. 

W. (I. 

Simple Method of Making ynArsanilic Acid. pHiran .Anomm 
Ko’BKH and 'Walt eh 8. 1)av.ks ('/Voc. Soe, ch'/k IPoL iVtw 

York; 1918, 16, ;i:b''-^1.5).- 1009 (!.c. of (trade 75Vo ars(m!c acid are 
(•om*<n.it, rated to al)out 100 o..ct. by hefiting for twelve to hfleen, In.mrs 

in. an open bea,ker in an oil-bath, at 120 140A .After cawling, Mut 

acid is slowly added, with vigorous stirring, t,oi 1400 of dr‘y 
a.,n.ili.ite, at or below The .rnixtn re bec.omes visetous, then granular, 
and is finely ground, 200 G-ra.Tns of it are lieated J'n a .Clfisk a.nd 
stirred, until the powder melts; it is then heatcf.l for one and a»half 

hours at 160—170® and -one hour at 180- 183®, under a reflux 

condenser. , After cooliugj 450 c.c. of 3.AJiydroc}iloric add are 
added, the aniline is separated off, the solution is* shaken with 
15—20 grams of kaolin or infusorial earth, and fdtered with a.id. 
of suction. To the clear filtrate, 100 c.c. of GA-hydrochloric add 
are added, and then, on an aliquot portion, tlie further amount of 
hydrochloric acid is deterniined. hy trial, which will give the m.axi- 
mum, crystallisation on. keeping. This, added to the .main bulk, 
yields 30% of crystalline primary arsanilic acid, witbout any 
secondary achi The usual ntisiake in the laho.ratory is to employ 
too'' much aniline and too high a temperature. G. Ih 
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Method of Preparing Pure Dihydrocliloride of Diamino- 
dihydroxyarsenobenzene [Salvarsan] . Philip Adolph Kobee 
(Froc. Soc. exp. Biol. Med., New York, 1918, 16, 23 — 24).- — The 
author dislikes the precipitation of the dihydrochloride from methyl 
alcohol by ether, and prefers the mass action of strong hydrochloric 
acid ill aqueous solution. The alkaline solution of the base is 
slightly acidified with hydrochloric acid, and the solution is poured 
slowly, with vigorous stirring, at a low temperature into hydro- 
chloric acid (1 in 1, or more dilute). This obviates coagulation of 
the fiocciilated particles. G. B. 

Halogenation, X¥II. Action of Halogens on the Grignard 
Reagent and Replacement of Halogen Atoms by one 
another. Rasik Lal Datta and Habapaebutty Kumae Mittek 
(/. Amer. Gliem. So'C.j 1919, 41 , 287 — 292). — Pew investigations 
liave been made on the action of halogens on the Grignard reagent. 
The authors find that on© halogen is, in general, able to displace 
other halogens from the Grignard reagent with the production of 
the coiTespoiiding haloid derivatives, the yield of the latter being 
greatly iuflueiiced by the nature of the halogen and hy the experi- 
mental conditions ; the reaction is sometimes accompanied by 
secondary reactions due to the union of the Grignard residues. 

When iodine is added to magnesium phenyl bromide, the 
resultant products are iodobenzene in 25 — 30% yield, benzene in 
30 — 40% yield, and a small proportion of diphenyl, but addition 
of magnesium phenyl bromide to ethereal iodine solution gives 
phenyl iodide in 90% yield. By the action of iodine on magnesium 
phenyl iodide, iodobenzene, benzene, and diphenyl are formed, the 
last constituting the main product. The action of iodine on mag- 
nesium o-tolyl bromide gives o-iodotoluene in 80% yield. Prom 
w-bromotoluene, m-iodotoluene is similarly obtained in 76% yield, 
as well as a little unchanged m-bromotoluene; from 2>-bromotoluene, 
in addition to a little unchanged substance, ^^-iodotolueno is 
formed in 74% yield. By the action of iodine on magnesium ethyl 
iodide, ethyl iodide in low yield is obtained. 

Similarly, in the action of bromine on magnesium phenyl iodide, 
lienzene and bromobenzene are the principal products, the yield of 
the latter being 30—40%; a small proportion of diphenyl is also 
obtained. Prom magnesuim phenyl bromide, bromobenzene is 
obtained in 30 — 40% yield. By the action of bromine on mag- 
nesium ethyl iodide, ethyl bromide is formed, and from magnesium 
n-propyl iodide, propyl bromide is formed in 30 — 40%^ yield. 

The action of chlorine on magnesium phenyl bromide gives a 
product which explodes with great violence when shaken. Prom 
j?-bromotoluene, p-chlorotoluen© is obtained in 20% yield. 

T. H. P. 
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The Coagulation of Blood. 'Maimo (kun (Arch. lAmiL .sperim., 

1918, 25, 175—192, 193 212; horn Chrm. Zrnir., 1918, ii, 'l0'18). 

Til© l)el!avioiir towards liydrotdilori.c a.o'id and carbon diox.idt^ (A., 

1917, ;i, 672) varies witb the sea-son of the yea,!* hi sueb a nianinn- 
iliats durii\ 5 ; tli© wanner :inonilis, siiuille-r coneeuti’allrvns of liydro- 
dilorict a<vid are sunicient io' prevent the (ioa|]fn1aia‘on of ihc sa,li, 
plasma, whilst, on tlie other hand, higher Lensions of earhon dioxifle 
are necressai*}^ It is atlvisahlo', althojigh not. ahsobiiely n(^eessa.ry, 
to perforfti ilie ex|Kn*i!neiits at (‘.onsiant ten !pe rain re. Newr exp(a‘i- 
rjients have shown that a (li,s|)la(‘emeni of the elieinical CMjuilihrinin 
in dilute salt plasma caumrs, whieh is shown by a.n imu’ease in 
alkalinity. Hydrolysis of fatty matter must, among other 
iniluenotis, he fi cause and consequence. Hydrolytic risBi<ui of alkali 
soa|)s liberai:e/S fatty acids, wdrich yield (^a'lcinm soaps in i.lio ])rese!i(‘e 
of soluble and dissocial:)lo calcium salts. (Jlianges i.lierefore occur 
in tlie coiiditio'ii of certain colloids, whi<di, result first in the foriri- 
ation of gels and subsequently in contraction, owing to diminution 
in the irrigation of the lipoid-albumin complexes. Increase in the 
tension of carl)on dioxide diminishes the rate of tliis phenomenon. 
The coagulation of blood may be exqilained Iry the formation of 
calcium soaps hy a process which can he limited or prevented 
by suitable adjustment of the carbon dioxide tension ])otlt O'titside 
and within the organism. If". W. 

Proteolytic Relationships in the Sernm of the Horse and 
Ox. S. Ch Hkdin {EeitmAi. phydoL Ohm., 104, i:i_47).~ 
A. continuation, of the work of Hedin and Maaai (A., 1918^, i, 90), 
The chief results .may be Hununarisetl as follows: The serum shows 
itself either conyplotely i'naciive or very slightly aci.ive ijowards 
eas<3iip but uiuloubiedly capable of breaking down pepfKme wluvu 
tested by the tannica acid rneiluKl. If the serum Is fr;uhionatcd 
with, ammonitmi sulphate, the glo]:ndin fraction, precipitated 1)y 
a bout oiie-th ir<l salAi rati on , <jon tain h prim ary an d He(X),n « I a ry 
proteases, and thus causes fission of casein and |)e;|>toiie. The first 
type of activity appears to be lost if the sGriim is Iieat.ed at 5(7-^ 
during thirty minutes, whereas 'the second typo persists in a greatly 
lessened degree. The albumin fraction precipitated between half 
and full saturation contains practically only secondary proteages, 
which are active towards peptone but mot^ noticeably towards 
casein; it confeiiis also substances which inhibit the activity of 
pancreas trypsin as well as of the primary proteases of the globulin 
fraction. The power of these inhibiting subBtaiices is destroyed, or 
weakened by treating the albui,nin with chlorofo,rm or ether; if, 
however, they have already acted; on the’enziyine, subsequent treat- 
ment with, 'chloroform, is ineffective. 'H. W. 
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The Increase in Hitrogen Metabolism of the Dog^ follow- 
ing' the Administration of Desiccated Thyroid Gland « 
Alice Rohde and Mabel Stoc'khoi.m (J. Biol, Chem,, 1919, 37, 
305—316). — Nitrogen elimination in the dog receiving only sugar 
solutions may be increased approximately 50% by the administra- 
tion, during a five- to seven-day period, of commercial desiccated 
thyroid gland in doses of O'lO — 0T5 gram per kilo, of body weight, 

‘ w. a. 

The Acid-Base Balance in Animal Nutrition. I. The 
Effect of certain Organic and Mineral Acids on the Growth, 
Well-being, and Reproduction of Swine. A'lvin R. Lamb and 
John M. Evvard (J. Biol. (Hiniv., 1919, 37, 3.1 7— 328).— With the 
view of iesting the ability of swine to metabolise successfully the 
Jacticj and acetic acids of silage, four lots of two pigs each, all from 
the same litter, were fed with equal amounts of a good basal ration 
consisting of ground corn 80%, meat meal tankage 15%, standard 
wheat middlings 5%. One lot served as a control and the other 
three received in addition, respectively, sulphuric, lactic, and acetic 
acids in amounts increasing gradually up to 500 c.c. of A-acid per 
])ig per day during 150 days. The three acid-fed lots grew prac- 
tically as rapidly as the control, and remained in equally good 
condition. The organic acids seemed to be completely oxidised, 
and the sulphuric acid was neutralised without apparent harm or 
signifcant effect on growth. An examination of the blood at the 
end of the experiment showed that neither the organic nor mineral 
acids disturbed the reaction of the blood. 

The two pigs fed with sulphuric acid were continued on the same 
ration for four to six months longer, and successfully produced 
young, but either the excessive amount of acid fed or some other 
factor prevented the successful rearing of the young. W, G. 

The Acid-Base Balance in Animal Nutrition. II « Meta- 
bolism Studies on the Effect of certain Organic and Mineral 
Acids on Swine. Alvest R. Lamb and John M. Evvard (J. Biol. 
(Ihem., 191.9, 37, 329---342. Compare preceding abstract) .-—Meta- 
bolism studies on a growing pig fed on a ration containing a liberal 
allowance of calcium show that the animal apparently oxidised the 
organic acids (lactic and acetic) completely with no increase in 
urinary ammonia, and that the acids seemed to bring about a 
slightly increased retention of calcium. On the same basal ration 
plus 300 c.c, of A-sulphuric acid per day, 61% of the acid ingested 
was neutralised by means of ammonia, and 4 ‘6% was accounted for 
by , extra urinary acidity. On another bavsal ration very low in cal- 
cium, extra ammonia excretion accounted for 76% of the acid fed, 
and extra urinary acidity for 10%, On neither ration, did the 
mineral acid cause a significant loes of calcium, nor did it interfere 
with tlie storage of protein. ■ W. G. 

The Mechanism of the Action of Fats in the -Utilisation 
and Assimilation of Proteins. F. ' Maignoh (OompL rend.^ 
1919, "168, 474—476. Compare A., 1918, i, 416).— ‘The author, con- 
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aiders that ilie faig exertaso a favoi'irable aci-ioti mi I'lia a-ssii'nilabioii 
of allwniiii by intervening in ibe syntlietio reconstitiiiiion of tlm 
l>roteins, and that in this action not only ilia gly(‘erol portion of 
the fjit rnn'Ieciile exercises an influence as already shown by Ifail- 
la/rd, 1nit also' tlie fatty acid ]iortion. Tims i.lie fati.y acicis rtiay 
cMinil'hne witli the anrino-acid nucleus of a profrnn In formation and 
])ern!it of the liitilding up of a ,nu>le(‘nlc'% w'hich it would not ]ia,vn 
been possil.d© i^O' obtain siinp'ly with the aininrKU'ids e/vailalde .'uid 
without the assistam^e of the faiis. W. (t 

A Method of Expressing Nnmerically the Growth-pro- 
moting ¥ahie o! Proteins. Tuowas B. OsBoimn, IjAkavutte Th 
IVlKNDEL, aanl Edna, L. IhimiY (/. Biol, ahem,, 19,1,0, 37, 229 229). 

From, feeding experiments with rats in whiidi ilie proportion of 
protein in the food wa,H so restrici-erl th.at the protein, factor alone 
determiner! ibe rai.e of gimwtb, the anth,<>rs deter'iniriecl, within lirnii-s, 
the cameentration which promoted itie greatest gain of liody weigld^ 
relative tO' tiie protein ingested hy sujiplying foods containing dif- 
ferent percentages of protein. 9!']'ie results indicatej in ibe first 
■place, tlie 'necessity for employing a large number of anima/fs. When 
an. animal is restricted to sin.dt a quantity of protein that a 'uia'xi- 
nuim gain of borly weight is made per unit of ]“)rotein oaten, it 
grows at less than tlie normal rate. Economy in nutrition, during 
growth depends on a correct adjustment between ibO' proportion of 
nrotein and the total etierg-y siqifilied, tlio o|')tiu'iuTn. of ],)rote!n 
being determ,ined not only ]>y the absolute amount furnished, but 
ahso' by its quality. ■ W. G* 

Accessary Factors in the Nutrition of the Rat. ARTUuii 
,lTA.Ti;DBN and SvLVKRTOf, RonoMow ZiT.vA (Binehem., J., 1918, 12, 
408— -415),“An antiscorbutic docs not 'fulfil the. pliysiologicail tune- 
iiion of ibe fairsoluble A wlicn it refdac.es i't i,n the diet of tl,io rat. 
11m fiutbnrs (ion firm ibe observairion of McOollum and co-workers 
ami of Dru'irrmond tliat by do]iriving raisyif the antirieuritic factor 
51 dietetic defunency is l>r(,>ugbt about, na a. restilt of wfricb a 'fata,! 
i.erni I nation ensries if tlm diet is not rcidbled i'u time. Ttsits subsisi-- 
iug ,on a diet containing the. antiscorbutic factor as well as tlm 
water-sob, ible and faivsobible /! factors gi'ow betircr than rats from 
tlm diet of which the antbscorlnitic fadior is alisent. W. (L 

Antiscorbutic Properties of Concentrated Prnit Juices. 
ABrairn HATinnisr and Roi^br't Eobtson (/. Anm/ Oorp>% 1919, 
32, 48—56), — -Oxaange- juice, evaluated at 40® nndet^ .reel need pres- 
sure^ gives a solid residue' in which the antiscorbutic principle is 
still largely intact and remains so in a dry atmospliere at the ordin- 
ary temperature' for six months. Apple jelly prepared in a Kestner 
evaporator also possesses antiscorbutic properties in a high degree, 
but is inferior tO' orange juice, " G. B. 

Dietary Properties of the Pea (¥icia sativa). ■ ' E. V. 
JMcColiuim, N. S,i:mmonbSj and II, T. Parbohb, ,(J,' BiolAGhem.^ 
1919j, 37 j 287— 301),— Pea proteins 'arc of very poor quali'fy when 
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fed as til© sole source ol nitrogen. Casein and zein supplement tlie 
deficiencies of tlie pea proteins, but gelatin and lactalbumin do not. 
There is an indication of the presence in peas of some substance or 
substances which prove injurioiis when taken in large amounts, but 
til© toxicity, if there be any, is but slight and only manifests itself 
when diets extremely rich in peas are persisted in over a long 
period. 

From the failure of lactalbumin to supplement the proteins of the 
pea, or to induce growtli wlien fed. in the aanounts used in the 
cxperimeuis ilescribed, the authors tentatively cooclude that lact- 
albumin is eitlier an incomplete protein or a poorly constituted one. 

W. G. 

ZinCy a Cellxilar Constituent of the Animal Organism* 
Its Presence and Role in the ¥enom of Serpents. C. 
Delezenne. {Ann. Inst. J^astrnr, 1919, 33, 68 — 136). — Of the zinc 
occurring in the blood of animals, the major portion is found in 
the leucocytes, a little in the red corpuscles, and practit-ally none in 
tlie plasma. An examination of the different organs of a numher 
of animals of different species shows that zinc is a constant constitu- 
ent of all animal cells. In th© venom of serpents it is present to 
the extent of 0*31 — 0*56% in the venom of Colubrides and 
0*11-— ’0*23% in that of Yiperides, and is present, combined with 
organic constituents, in such a manner as not to be precipitated by 
liydrogeii sulphide or separated by dialysis even in the- presence of 
Iiydro-chlorio acid. It is probably combined with a proteose' rich 
ill sulphur, since the sulphur and zinc contents of the different 
venoms examined varied very closely in the- same direction. The, 
proportion of zinc present in the venoms was found to vary in- 
versely with, the proteolytic and coagulating yiroperties of the 
venonis. On the other hand, the zinc content was found to run 
])a.rfillel with the nucleolytic activity and the diastatic activity, 
which gives rise to lixunolysis, venoms Vv^ith high zinc content sliow- 
ing the greatest activity in these two directions. In this con- 
nexion it should be 'noted that in mammals it was found that those- 
organa which, were richest in phosphatideB and nucleic acids had the 
highest zinc contents. W. G. 

Behaviour ol the Kidneys* towards some Isomeric Sugars 
(Dextrose y Leevulosey Galactose, Mannose, and. Sucrose, 
Maltose, Lactose). H. d. Hamburceu and R. Brinkmah (Proc. 
K. A had. Wetensch, Amsiej'dmn, 1919, 21, 548^ — ^561). — ^When 
Ringer’s solution containing dextrose is passed through the kidneys 
(of fro-gs), this sugar is retained by the glomerulus membrane, 
wliereas lavulo-se and mannose are allowed to pass entirely and 
galactose to a large extent. Sucrose, maltose, and lactose -also* pass 
through this membrane, the last perfectly; the membrane is also 
permeable to- raflinose. T» H. P. 
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The Physicochemical State of the Proteins in Cow% Milk« 

I/KltOY B. rAIVM,KH, Hll.d RoBEUT G. ScoTT (/. Biol, i^kenh., 1019, 37, 

271 284).” Samples of fresli skini^uiilk, skim- milk preserved eiiiier 

with 5% ot’ eliloroform or 0*05% of formaldehyde, ?uid. of the lactic 
a(ud whey from fresh skim-milk were iilfcered, 'under p:resBiire, 
tliroug'li rastex;ir*"ChatuborIand tubes, and in the fdtrate tfie total 
protein, as precipitated by Almen^s taamic acid reagent, and tlie 
nou.-protei:n nitrogen were detenuincd. The amount of non-casein 
protein recovercfl" in. the fdtrate did not in any case exceed 10% 
of the nonn‘ascin protein in the original milk, a, rid in most (‘ases 
was considerably less than this figure. There was also only a partial 
rcMsavery of the non-protein nitrogen of the (n'iginal milk in tbc 
ex|)eriments with milk preserved with cftlorofoian and Formalde- 
byrle. 'These results difTer widely from those of Van Blyke and 
Bosworth (compare A., 1915, i, 192). The authors consider tliat it 
is fallacious to draw couclusious rega,rding the true state of solu 
tion of non-casein 'proteins of milk based on filtration studic^.s f)i’ this 
cluiraoier, since there is considerable varia'tion in size of the fjoixnx 
of different Ibisteur-Gliamberland filters. W. G. 

The State of Proteins in Cow’s Milk. L. L. Van Slykk 
and A. W. Boswouth (J. Biol. Chem., 1919, 37, 285 — 286. Com- 
pare A., 1915, i, .192).— A reply to Palmer and Scott (compare 
precedi tig abstract). W. 6. 

Creatinuria and Acidosis. W. Denis ami A. B. Minot 

(/. Biol. C'heni., 1919, 37, 245 252). —‘.Feeding experiments carried 

out with two normal boys, four women sufTering from hyper- 
tliyroidism, and two noimal women did not demo,nst!"ai.o any 
definite connexion between changes i.n acid-base er|uilil)rii..i:m and 
creatine excretion. - W. G, 


Chemistry of ¥egetable Physiology and Agriculture. 


The Effect of Acids on the Growth .of Bacillus coM. 

F,rank John Sadler Wyeth (Biorhetn. 1918, 12, 382 4,91),-“ - 

All strains of BacilhtB cold, whether of hi.tmao, or bovine origiip 
behave similarly when exposed to similar conditions. The d.egreo 
of acidity of the final reaction produced by a culture of B. 'coU 
cannot be used for diagnostic purposes, the value not being a 
''physiolo^'cal constant/' but dependent on (a) the initial 
hydrogen-ion concentration of the medium in which ferm.entati.on 
occurs (b) the composition O'f the medium, especially the degree 
to' which it “ buffered (c) the nature' of the acid used tn pro- 
dime the initial reaction of, the medium. When 'the, amount of 
acid ' added is' insufficient completely to i.nhibit the fermentation 
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of B, coU tliereiiij a defiiiit© latency of gTowtli results^ tli© latency 
increasing witli tlie amount ol acid initially added. Each acid 
has its own specific effect in inhibiting the growth ol B, call in a 
given niediioiij the inhibiting .eflect being greater as the acid is 
more highly dissociated. For a mixture of any given iiiediiim and 
acid, there appears to be a definite critical point, beyond which the 
slightest rise in the degree of acidity results in a complete inhibi- 
tion of the growth of B, coU. W. G. 

Effect of Carbon. Disulphide and Toluene on Nitrogen 
Fixing and Nitrifying Organisms. P. L. Gaixey (/. Agric. 

1918, 15, 601— “614). — Carbon disulphide and toluene, if 
applied to soils in sufficient quantity, will destroy Azotohacter and 
check the accumulation of nitrates, and possibly will destroy 
nitrifying organisms. The amounts of these two antiseptics neces- 
sary to produce this effect vary widely with the conditions, being 
affected particularly by the moisture content of the soil, diminish- 
ing as the latter increases. Pi*oviding that sufficient antiseptic is 
added to have any effect on Azotobacter, they are usually com- 
pletely destroyed, but, on the other hand, there is a great differ- 
ence in the amount necessary to destroy iiitiifying organisms and 
that necessary to check their activity. Unless nitrification has 
been checked, there is no appreciable accumulation of ammonia 
following the treatment with these antiseptics. 

There are nitrogen-fixing organisms other than Azotobacter pre- 
sent in soils, which are not destroyed by the addition of 10 c.c. 
of carbon disulphide or toluene to 100 grams of soil, even when 
the moisture content of the soil is high. W. G*. 

Production, of Citric Acid by Sterigmatocystia nigra 
|‘ Aspergillus niger]. Makin Molhaeb (CompL rend., 1919, 168, 
360 — 363).“ “-In culture solutions containing insufficient quantities 
of nitrogen and mineral salts for the sugar ])resent, /I Hpergillns 
mgr/r produces citric rather than oxalic acid, tli© amount increasing 
gradually at first, and then considerafily between tlie eighth and 
tenth days, after which it remains almost constant. Citric acid 
is tmticeable ftann the very first, but oxalic actrl only appears 
/towards the end of the second day, Just at the ti,me when the 
conidiac commence to be formed, its amount only increasing very 
slowly. W. G“. 

Course of the Formation, of Diastase by Aspergillus niger, 

F. A. F. C'- Went (Proe. K. Ahad. Amr^tcrimn, 1919, 

21, 479—493 ). — Aspergillns niger was grown in' the dark at 
24±0\5^ in a cultnr© solution containing 5% of dextrose, 0’5% of 
ammonium nitrate, 0*1% of potassium phosphate,, and 0'05% of 
magnesium, sulphate in glass flasks, the amount of diastase present 
in the liquid and in the fungus mass being defeemine4 'at first 
daily and later every two, three, or more days. The method -of 
'determination consisted in ascertaining the' length of time necessary 
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!'<!'!• ilie eiuirpleiiC (lisa,|>pearaiuiO' of I ho slari*!'! {I'oUi a si‘arc:h srhiitioii 
of (joliiiito mixed wiili eii'/.ynii^ s<,>lntie!i. Tl'ie lesis 

were .made with, a yoliiiioii exHitaiuiug OM.IltJh «i;raJn el ioditic a.iid 
U-OGlJo gram of potai-siiiin io^lido to .1.00 gr.’uiiM of water, 1 (*,(!. of 
tdiis being' foinul to give a distinct, fdiie c(»loration with, O’OOl gi'a.m 
of soluble starelp or a deilnitc reddish- violet colcn'ad.joii witti 
gram,, in 10 (\<\ of water. 

During the hrst days after geLiuiiia,tioii of ilu^ mouh,l spores wii.li 
wliicli til© culture liqi,u.(i was inoculated, a great (|ua,iiiity of diastase 
is formed in tlie inyeelium,, this ])eing acconipaiiied hy desinudimi 
of the ©ni53urie, wliich is at first negligilde in (a)rn|)arison witli tli© 
formation, but soon makes itself so evii'lcrit ihai the toiaJ qiiantily 
of diastase cpiic.kly decreases f,rom the itiaxiimun readied al.mut ii\e 
days afi.er ilie commencement of germination. 'Never more tlian a. 
very s.niaTI |.)art of the total amount of the enr/ynm occurring in 
the myceliiiiii iiasses^ into' the nutrient sohiihm, this being |)erlia,ps 
derived partly from dead cells. T. I'L P. 

Occurrence of Iodine in Plants. .10, Winteehtmik {ZeiUiik 
ph'^siol, Ghem., 1918, 104, 54— 58) .-“The auilmr has examined 
% coiisicierable number of plants in respect of iodine (jontent, The 
method employed consisted in ashing tlie [ilant in an alkaline con- 
ditioai and treatment of the residiia'l. mixture of salts witli 95% 
alcohol, in which any iodides are soluble. The aqueous solution 
of the extract was treated with a soluiio,n of iiiirosyisulpliuric acid 
in concentrated sulphuric acid in the presence of chloroform, in, 
which any liberated iodine dissolved to a red solution. Ik’^at 
ex])erimenta sliowecl that 0*04' nig. of added iodine- could be detected 
ill 10 grams of spinach liy this method. 

Minute amounts of iodine are shown to occur in Beta vN^jarl^, 
tuherO’Sum, A plum ///wmo/r/nv, Luef-um ami 

i)au('itH curoki. Iodine could not be ('lei.eidrd in iht:^. fruit, hcu3(Is, 
liubers, or loaves of Tmrm intmifa, /^huts .sd/'/mx/rhs*, J\ (umihru, 
A hies* peekjiffJsty Mups, Ori/^n suilra^ Aveua sullvih Hard mem 
sulivwni^ Bemie cmxr/c, Trlileum sdihutmy AUuvnh rrpUy Ffipus 
si/ruilcUy (Justuf/ea vesrUy (hnuurhlti suflmf^ f'riivu- dlnlru^ lUdp 
fpruufu fa.(joppriim^ Hphuiaui iflenicru, Lepidlum suilruui, Jiihrs 
f/rossufarmy Flrus malus^ l\ eumniu/ris, PruNits evrasuSy Lirpiuas 
ulhusy L, (in[/usti/(dius) TrifoUinu prufrasr, Ficm suUvfiy .Plsieui 
sativufji^ Boja hisplda^ Phasealus vulrptrls, Vltls vlfpljertty Bktehps 
tuberifera>y Gurcurhila papo^ or /} c.sv; ///•//, s* Idppaeaskimi.m ^ o-r in tln^ 
following fungi: UemthareUus ciharlus, Boletus edulls, Aprmrus 
campestri^s* 

Iodine could not be detected in eight samples of milk, in five 
varieties of cheese, or in cowls' urii,ie. IT. W. 

Chemical Composition of Agave americana^ L. The 
Chemistry of Succulent Plants in GeneraL Jimnia i^EULNER 
(Zeiisch, physiol. Ghem., 1918, 104 , 2 — 10).~The leaves of Agm^e 
(mmrkuna^ L., have been submitted to chemical ' examination along 
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ilie. usual Hues. Tlie fresh leaves are remarkable for* ‘ their high 
water content, jfor examination, the air-dried material was taken. 
The light petroleum extract (1*03%) contained fat, chlorophyll, 
and wax; the ethereal extract (0*74%) consistecL of waxy matter. 
ITie aqueous extract (50*75%) was conq^osed of amorphous carbo- 
hydrates (12*00%), sugar (calculated as dextrose, 12*68%), malic 
acid (about 8%), free acid (as H ions, 0*02%), ash (7*54%), other 
matter, such as small amounts of pei^tones, amino-acids, etc. (about 
10%). The portion insoluble in indifferent solvents contained crude 
cellulose, including bast fibres (17*85%), pentosans (7*44%), 
methylpeiitosans (1*01%), pectin, hemicelluloses, oxalate (about 
13%), iniiieral matter (4*82%), crude protein (3*25%). 

The results are compared with those obtained from the examina- 
tion of other succulent plants so far as the data are available. 
The high content of water-soluble substance, of calcium malate, of 
pectiuoLis matter, and probably of sugar appears to be characteristic 
of the class, but it is not possible at present to decide whether the 
])overty in nitrogen and iron is a general feature. Further, it 
would appear that a volatile substance, probably an aldehyde, is 
frequently present in this class of plant. IT. W» 

Is Seleniiim Present in the ¥egetahle and Animal 
Organism ? R. Fritscii {Zeitsch physiol. Chem,^ 1918, 104, 
59 — 64). — ^According to Gassmann (A., 1916, i, 772; 1917, ii, 540), 
selenium is toi be regarded as a definite constituent of the human, 
vegetable, and animal organisms. The author, however, considers 
that the methods on which Gassmann relies cannot give trustworthy 
results. Tie has therefore examined the question further, and has 
been unable to detect the presence of selenium in thirty-five samples 
of spinach, clover, corn, potatoes, or bones. The method adopted 
consisted of ashing the plant in the presence of sodium carbonate 
and sodium nitrate, and finally obtaining any selenium present as 
a solution of selenious acid in co^ncentrated sulphuric acid; in this 
soliitioai, the ])resence of selenium is detected by tlie green to 
bluish-green coloration with codeine, or the intense yellow colora- 
tion with colchicine. ''.Fest experimenirs showed that 2- -4)'5 mg. of 

selenious acid could lie detected in 30- 50 grams of plant material 

in this manner. 

Selenium does not appear to be present in urine or bones. 


Tlie Microcliemical DetectionJ.and the Distribution of 
Soluble Oxalates in the Vegetable Kingdom. H. Molisch 
{Flora, 1918, 11—12, 60—70; from l^hysioh Ahstr., 1919, 3, 540). 
—The methods employed by the author tO' ascertain the presence 
of soluble oxalates' in plants were precipitation with (1) saturated 
alcoholic sodium hydro^xide; (2) saturated alcoholic potassium 
hydroxide; (3) lead acetate; (4) barium chloride. TwO' hundred 
and forty plant species were examined. Soluble oxalates were 
found frequently in the phanerogams, and -th© following families 
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(*r>iitaiiie4 large (juantities : Polygon aceag (?iie.iiopotiia,(ie;:e, 
A’niaraiitaceie, Aizoacea^, Begonia ihw, iVii losi'Oina,(^ea^j Oxaiiiiwe, 
Caiiiiacece^ and M,aa'aiiiaceax W« CP 

SpectrograpMc Study ol the Ashes ol Marine Plants. 

Eugknjc Oohnec (tJoiwpt, rcfuLj 1911), 168, f)l3 5 1,4).“ Froiri a 

spectrograpliio istudy of tlio ashes of Ldniiitana^ t,he }>reseii(!e of 
the following elements was shown: Group 1', silv(n,% arsenic, coball.., 
copp©i“, manganese, nickel, lead, and Kinc; Group II’, f)is!nu;iii, tin, 
galliuni, inoly’bdenuni, and gold; Group III, antimony, germanium, 
gliiciimm, titanium, tungsten, and vai,iadinm. Plio^ elements o,f 
Group I have previously been, detected in :marine plants, those of 
Group II in sea-water, whilst those of G-roup III. have ,uot In'.eii 
previously reported' as occurring either in sea-water or in marine 
plants. Gold, bismuth, germanium, and gallium were only present 
in spectrographic traces in the ashes examinecL W. G. 

Application of the Biochemical Method to the Study of 
the Leaves of Hakea lanrina. Esctraction of a Glucoside 
(Arbntin) and of QuebrachitoL Em. ,Bo 0 Ep,UKtoi’ aiid ,H. 
Hekissey {Oom/pt, rendu, 1919, 168, 4.14, — 417). — From a study of 
the rotation of a,n extract of the leaves ol Makeu iaiirina, It. Br., 
made by alcohol, after subsequent defecation and removal ol’ tlio 
alcohol, first directly and tlien after the action, first, of invertase, 
and, secondly, of emulsin, the authors sliow tlie |>rcsence of sucrose, 
of two' gliicosicles, and of a laevorotatory Bul>stanc‘,e, not liydrolysa'ble 
l;)y ©inulsin, in the leaves. By the use of Biiital)le solvents they 
have isolated quebrachitol and ar]>utin in their crystaTlino forms 
and cliaracterised them. W. G, 

Ovalbumin Constitutes aJ;Complete Pood for Isaria densa* 

’Makin M'OLmAEi) (Oirnipfu rend., 1919, 168, f)23 524),'-OvaUm'' 

min, prepared from tine comm,erciaI materiai l>y soluticni In waim* 
and. suhsoquent coagulation l)y heat in, such a ma,ri ner m t-o obtain 
it as a very finely' flocculated mass whiidi is filtered ofi juid Hf,rong!y 
firessed, satisfies all Uit^ nutritive requirements of inarki deirsff. 
Idle jdienomena of* intense oxiilation of ovalbumin give rise to a 
very low respiratory quotient and the fonu{ition of oxfilit^ atud, 

W. G. 

The Microchemical Reactions and Localisation of the 
Alkaloid of Isopyrum thaliotroidesy L., Makoke Mi.«ANi,)K 

{Oompk re/ndu, 1919, 168, 316 — 317).“Th0 author gives a number 
of ’ microchemical tests for detecting the presence of the alkaloid, 
isopyxine, in the plant cells, and shows that it occurs, in the case 
o{ Lsofprum thaUctroideSj pnnoipBllj i'U the subterranean organs, 
which ate at all seasons very rich in the alkaloid and ‘to .a less 
'extent in the green aerial organs.' [See, furtlier, J.'So.c. Ohtm. ImA,, 
1919, 197a.] ■ ' 
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Graphic System of Representing Hydrocarbons. \Va. 
OsTWALD (Cheni, Zeit., 1919, 43, 121—122). — If the percentage 
and relative proportional composition of hydrocarbons be graphic- 
ally represented in a system in which the ratios of the percentages 
of hydrogen and carbon form the ordinates and the ratios of the 
number of atoms of hydrogen to carbon form the abscissae, the 
connected points of intersectioii form a straight line terminated 
at one end by methane and at the other by pure carbon. On this 
line there are two well-marked points, that occupied by the olefines 
with the ratio of H : C = 2 : 1 and the ratio of the percentages of 
H:C==0’167, and that occupied by benzene and acetylene with 
H:G=1:1 and %H:%C = 0*083. The first point is approached 
by the paraffins, starting from methane, whilst the second point 
forms the starting place for the series of aromatic and acetylene 
hydrocarbons with increasing molecular weight (in the upward 
direction towards the olefine point), and also for the hydrocarbons 
rich in carbon and with many rings in their structure (in the down- 
ward direction leading towards pure carbon). By dropping as 
perpendiculars on to the line the molecular weights, a co^-ordinated 
system is obtained in which, in the case of homologous series, the 
atoms of carbon as lines cut the atoms of hydrogen as curves. 
Analogous representations are obtained when the percentage of 
hydrogen and atoms of hydrogen, the percentage of carbon and 
atoms of carbon, the percentage of hydrogen and atoms of carbon, 
and the percentage of carbon and atoms of hydrogen are chosen 
as co-ordinates. For example, in a graphic representation on the 
last-named system, benzene, naphthalene, and anthracene lie on 
one curve, the continuation of which leads to chrysene, picene, and 
other hydrocarbons of multi-ringed structure. In the whole field, 
homologous series fall together in lines which show recognised 
chemical relationships- C. A. M. 

Production of Ethyl Alcohol from Algse. Ei>. Kaysee (Awt, 
Olmn. ana'Lj 1919, [ii], 1, 79' — 80). — 'The marine alga^. Lcmmmria 
flexic 0 ulu and L. ' mccharina^ when heated with water under 
pressure, yield a liquid which ferments readily; about 3*7 litres of 
alcohol, are obtained per 100 kilos, of dry algse. If the digestion 
is made with 7% sulphuric acid and the liquid obtained nearly 
neutralised ' before , fermentation, the yield of alcohol may be 
increased to' about 12 litres. [See, further, J. Sac. Ghem. Ind.^ 
1919, 266a.] ' W. P, S. 

Synthesis of LinalooL L. Ruzicka, and V. Foenasie (Jfeto. 
Ghini- Acta^ 1919, 2, 182—188). — Tieraami and SemmleFs formula 
for litialool now been confirmed hj synthesis. Mothylhepteii** 

row oxn. i k 
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OHO (IroJiJ ciiral ;■ Verloy, A., 1898, i, 557) is dissolved in ether, 
j'nixed with .finely powdered sodaniide, and tlieii snlniiii/iisl to 
slow (Uirreiit of uftetvieue at a low teiujierature, when a, ,i»’ood yielr'l 
o,f ^ (Ich^i(lro!inalnn(, CMo.;Cll-C;i,i:.y(ti:Ly(JM(‘(l^ 1 , is, 

obtained. This is a colourless, 3,nol)ile oil,, b. 01 - -98'-’ /1 ‘J iiiiii., 
0*8855, with an odour like citral, and ii'. foiwris a fhvjiiil- 
curb It mate ^ ns. p. 88^. Eeduction tO' linalool, 

is 'effected by shakiiyc>f an ethereal soiiition of the oil with tiuri 
shavingB of sodiinn (8 aton,uc proportions) a],,, spliced in four stv|)arate 
portions, a few drops of water being added from to thine,. 

;r. Cl W. 

Spontaneous Inflammation of Mixtures of Am and. Ethyl 
Ether ¥apour. E. Ae!LAir,k [Com/pL iff 1 9, 168, 720- "780). 

Under the- experimental conditions, it was found that spon- 
taneous inflainniatiou of a mixture iff' air a,nd (‘tipyl ei.lier va|,ionr 
occurred at abo-iit 190*^, when the anion tit of ether in the gaseous 
mixture was 1 gram per litre. No reaction f:ook |.)hice ?i.t the 
ordinary tempe'rature. ’ W. Q. 

Ethyl Pluorobromopropyl Ether and Ethyl Fluoroallyl 
Ether* Fr:ie:d, Swarivs {Bull, Sac. chim,, 1919, [iv], 25, 10ff~107). 

“ — Ethyl allyl ether when brominated yields ethyl dibromojmopyl 
eMer, CILBr-GHBr-CHg-OEt,^!). p. l()3-5^/85 mnu, which when 
heated with mercurous fluorido or 'silver lluoride gives eth; " 
hromide and a certai,t,x amount of rthyl ^-flamrti-yduuniojtro 

ether, (IHgBr-CHF-ClVOEt, b. p. 156-4 157-:P, 

together with a little ethyl ^y-difluoroprupt/l ether 

b. p. Hd’5‘“\ 'When lioated with sodium ineilioxide in metli^* 
alcoholic solution, ethyl fluorobromo])ropyl ether 'yields etld^" 
Bd^.uorodiyl ether, CHTXtFK'THwOBt, 'b. p. 77-rffb ()‘916if*'‘ 
ld]7()B5, I'STSOr'v/,. 1-38874, which' readily combines wiG* 
Itromine, giving ethyl j8‘-/7?roro-^’y-x//7/rfnno///'0'py// ether, V 

CHJlr-CBrF-OIIrOF.t; ’ 

I). p. 188®. ' W. Ch ■ 

Actiott of Alkyl lodidos on Mormal Sodium Phosphate m 
A queous Solution* Ucotav'K Bailly {Gompl. mid, 1919, 168, 
560— 563).— The lower members of the series of alkyl iodides react 
with normal sodium phosphate in aqueous solution wlien Imated in 
sealed tubes at 60® or 100®, giving the disoclium alkyl phosphatw 
and a small .amount of the monosodium dialkyl jihoKpliates. ' The 
yield dimiaishe® rapidly from 73*5% in the case of methyl i.odi4e 
to 10 *'6,% ill' the case of 'M'obutyl iodide as the molecukr weight 
increases. The following normal alkali and alkali-earth salts of 
'the' alk^l phosphates have been pr^ared^: ‘etimntmm, fQimmmn, 
^mmm%uM, -mm mdium m$iJiylhphmpfm4m ; stroMiuwi^ wid $&dmm 
edApf phmpiMeB; mlmmv md."8i'rmfmm pmfpt ' phmfhMm; 
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stroutiani, a-iicl mdiam Impropyl phoH lihiUcs ; naiidm^b and 
rdroiiUmih im'biityl ■phosphatei^ ; ^irniitiinti allyl phosphate. Tln^ 
Holnbiliiy oi‘ tlie alkaii-eartli alkyl pliosphates cliniiiiishes from the. 
hariiun salts througii the st-rontinin salts to the calciuiri salts^ wMcli 
are almost iiisohible. W. G-. 

Formic Acid is as miicli an Aldehyde. Maurice pRuiynoEMK 
(.7. Ohiniu Jdhy,s., 1918, 16, 43S“441), — Froaii a study of tli© heats 
of foi'inatioii and combusiiou of formic acid, the author concludes 
that, under the coiiditioiis of temperatixr© and pressure prevailing 
when coiinbustioxi occurs, formic acid behaves as a mixture of equal 
parts of the tautomeric acid and hydimxy-aldehyde forms, 

‘ W. G-. 

Nature 'of the Fatty Acids produced hy the Oxidation 
of Brown Coal Tar Oil. C. Harries ,(/>/■., 1919, 52^ [B], 
65" -72), '“The fatty acids produced by treating brown coal-tar 
oil (freed from solid paraffins and phenols, and then having b. p. 
125“22()‘^/10 .mxn.) with ozone and decomposing the resulting 
ozonides (Harries, Koetschau, and Eonrobert, Oham* 1917, 

16, 117) have been esterifiecl by Fischer’s method, and the esters 
separated by fractional distillation. Formic, acetic, propionic, 
oxalic, palmitic, stearic, and rayristic acids have been identified, 
and two other acids, probably heptoic and octoic acids, isolated. 
The cosnplete , absence of the fatty acids C4H|^02 — is 
remarlfable. • C. S. ' 

Praparation. of certain Organic Salts of Tellurium. 
Aabon M. Hagkman (/. Anier, Ohem, 6’oc., 1919, 41, 342—346).— 
hy dr open tartrate is formed by heating at 70® tellurium 
dioxide with a solution’ of tartaric acid for several months. The 
solutioji may not be boiled, for a quantiiy of tellurium is thereby 
separated. Since the tartrate cannot be separated from tartaric 
acid by crystaliisatioii, it is necessary to use the exact quantities 
required in the preparation. The pixre salt hasi the formula 
Te(HC 4 H 40 ii) 4 . Tdlurmm hydrogen citrate, Te(HGa'i 407 ) 2 , is 
formed .as a white, opaque, cxystaliine compound which separates 
m |i‘adiatkig clusters. It is produced by boiling telhxriiim dioxide 
wiiii an aqueous solution of .eltric acid for a ixioxith. This oom- 
pound does not deposit tellxxrium on boiling, and may be separated 
f'roin citric >a(d,d by (uystallisation. Succinic acid does not attaric 
telliiriunr Solutions of oxalic, lactic, malic, and gallic! 

acids hold appreciable quantities of tellurixxm dioxide in solution, 
but it 'Was found impossible to separate a crystalline compound of 
■tellurium with any mf these acids from solution. Th' is possible 
that an''Oleat© and .stearate of tellurium' exist, .but a .pure,. 'cry stah 
line compound could not be obtained by” the action 'of telluri’lxm 
tetrachloride in benzene on a benzene' ''■solution of 'copper, oteate 
.'or stearate. \ 

h 2 
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Polymerisation, of Formaldehyde by Alkalis* (.1 

62, [iij, 160 — 102). -By keeping 30% formaldeliys.le 

tsoluiion (f.ibiK)Bt free from methyl aleohol) containing 1—4% oi‘ 
aiiliydrous sodium carbonate, 0*3'% of sodium liydroxide or 0*3''.. 
of italciiiii'i oxide for four months, cryslals, the se|)aration of wliicb 
begins within one day, are obtained, which {)rovc to be a^poly- 
oxyinethyleiio (x\uerbach and Barschall, A., 1908, i, 131). T}u‘ 
yield, which is 43% of the theoretical in. the l;)6st case (with 4V<'t 
of sodium carbonate), is diminished if methyl or ethyl alcohol is 
present. C. S. 

Improvements in the Maniifact’ure of Diethyl and 
Dimethyl Ketones. Is^nvin Vincent H,i.iHavicK and Bertram 
(Brit. Bat., 14085 of 1915). — A practically quantitative 
yield of aceto.iie oi* of diethyl ketone may be obtained by passing 
the vapour of acetic or propionic acid over maiiganoiis Ovxide at: 
350'^. l?he process may be carried out either with or without the 
dilution of the acid with water, and an acid diluted to 20% 
.may be used. Hi© catalyst is prepared by boiling piimic© stoiu.i 
ill a strong aqueous solution or suspension of maiigaiious acetate', 
or carbonate, and continuing the boiling until all t,lie water is 
evaporated, the temperature not being allowed to rise above 200^’' 
nuiess ait is excluded. W. G'. 

Action of Neutral Salts on the Inversion of Snerose by 
Acids. .H. Cot, IN and M. Lkbkmt {BnlL jUmc. (Jhm, Sum\ Disl,^ 
1018^ 35, 14— 17).— A study of the inhibitiv© influence of sodium 
acetate, sodium citrate, and potassium oxalate o,n the hydrolytit^ 
action of the I’espective acids and on that of hydrociiloric aciil. 
The results are in accord with the .known rebrog.ression of tlu^ 
degree of electrolytic dissociation of weak acids in p,res©:uce of their 
'salts. [See /. Chem. Ind., 1919, May*] J, H. L. 

Transformations of Nitrocellulose. A. .Anukbi {AUi IL 
Acccid. ^ Linaei^ 1919, [vj, 28, i, 20™‘‘-*24).— Nitrocellulose in the 
form of collodion cotton or guncottoti rs readily gclatiniBod liy 
pyridine (cornparo 'Walter, A., 1911, i, 124), a large p.roportion 
of the latter yielding dens© liquids which have the ap|)earanc© of 
(x>liodion, and gradually diminish in v.iscO'Hity'' until, a:fter a few 
days at the ordinary temperature, they reseml>lo in this lespecf,. 
the pure pyridine; this phenomenon serves to detect unaltered 
cellulose in nitrocellulose. Treatment of the collodion cotton wit.li 
just sufficient pyridine to moisten it yields a 8e'm,bsolid, transpareni.' 
mass with the appearance of caoutchouc, this also becoming con- 
tinually more fluid until it is .able to pass through filter papei*. 
The yellow liquid thus formed smells strongly of pyridine, and with 
water gives an almost white mass, which has, a resinous appearance 
and tenaciously retains pyridine. When freed from, the latter by 
means of alcohol and dilute sulphuric acid, Teprecipitated, washed, 
.arid,^ dried over sulplnudc acid, the product 'f 0 ,rmB a white, 
a.morphouB powder, soluble’ .readily 'in acetone and to a less extent 
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in jildoliol, Jind a-iinanb insol uhJe in ether or bonzcue; the yield is 
about 80% of ilic collodioi colion used. T].ie compound contains 
11—10%, of nitrogen, and scjrnewhat resenibles ihe substance 
obtained in small piayportiG'n by Berl and Fodor (A., 191%, i, 8(>1) 
liy treatment of very dilute alcoholic or ethereal, solution of nitro- 
cellulose with alkali hydroxide or sodixtni carbonate. It begins 
to turn brown at about 165*^, and becomes almost black at 250^^, 
When its alcoholic solution is poured into water, it forms a very 
stable, opalescent, colloidal solution, which is coagulated immedi- 
ately by sodium chloride, amnioiiiiim sxil])hate, or gelatin solution, 
but is not precipitated by aqueous tannin solution. With 
benzene and sul]3huric acid, it gives nitrobenzene, and with 
sulplmric acid in presence of mercury, nitric oxide. On a wet 
dimethylamiTioazobenzene paper, it forms slowly an intensely red 
spot. It reduces aimnoniacal silver nitrate and reacts readily with 
phenylhydrazine, but has no action on Fehling’s solution. 
Quinoline and nicotine also act, but more slowly, on nitrocellulose. 

T. H. P. 

Origin of Creatiae. III. Kael Thomas and M. (■% H. O-oernk 
(Zeitsch. phi/fiiQl. Ghem., 1919, 104 , 73 — 87. Compare A., 1914, 
i, 353, 1110). — No increase in the urinary creatine was observed to 
follow the oral or subcutaneous administration of e-raethyl- 
guanidinohexoic acid or y-methylguanidinobutyric acid to s’abbits. 
The preparation of these acids and certain closely related conn 
pounds is described. add, 

0([H4Me•802^NH•[‘CHo]r,•COyH, crystallises froni water in slender 
needles, m, ]:> . 104— 1 0G''\ Toluenimilph etlri/lamrao-^iV’ 

hea'oic ac«7,Co:H4AfenSO.yNMe*[CTT.]5<10.^^^^^ crykalllses .from water 
or ethyl acetate in white, slender needles, m. p. 55—59'^. a-iWethvl- 
(imin'f>ii-Iiexryie acid, NHNle*[ClIi>];p(X>un, crystallises wdtli b.l 
nioleeules of water. The hydi*ated form melts indefinitely at 97*^^; 
ihe anhydrous form, iirysta'llised from alcohol, melts at 132^^. 

add, NH.;C(NlT)-N;Mei'LTy5*^ 
l>repared froxn (?un ethyl ami Tio-v?4iexoie fi,d.d (e-rnethyldeucine) and 
(^yanamide, cjrysiallises wiib, difficulty from water in microBco|xic 
tufts of needles. It decomposes without melting about 285^. 
The 7/?/rfro'c//7m7V7c of this acid crystallises froiYi alcohol in slender 
needles, m. p. 105^, and the- nitrate melts indefinitely at 80—85°. 
For purposes of identification, the acid o.TfdMe serves best. This 
salt crystallises from, water in needles, m, p, 167—168°’ (uncorr.). 

acid, NK/CO-NMe-fCHolr/COaH, 
crystallises from water in stout needles, m, p. 163° (deeoTO.p,). 
Tohien emdfhonid<-y-awinoljufa/H^^ add, 

C«H4Me%gdyNH-[CH2l;pCO;H, , 

m., p. 135°, crystallises from water. !ro7?^ru;.c.su,dp7mr/?/7-y-mc//p//7" 
mni'nahn’fprie add, Cf;H4Me*S0.3'KMe*r0H2].pC02H, m. p. 96—98°, 
crystallises from dilute, alcohol, y-'Methylaminobiityrie acid is 
very hygroscopic. y-Mefdiylguamdind^^^ add, 
NH.^qNHVNMe-fCHotCO.H, 
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w;iH iioi obt'4iiye(i in ilie pui'c ("‘unciition. y-iUirhivniidt^i^niurtt ejeld^ 
NJJ;/CO*W ll**! OCX in. p. 175—17G‘’' ((lenonip. ), rryslariiseH 
froiin wat*er of aicoliol, ^T. Cb 13. 

Bromixiation of Unsatiirated Compomids with. I^-Bromo- 
acetamide^ The Law of the Course of Chemical Reactions. 
A. WOHI. (JJer,, 1919, 52, 17i], ilie prcKvnce of mU 

acetone or etliy.1 etlier a.s solvent, aeetoliroinoainifle reacts witli 
certain snbytances as a broTninating agent, aeetnanide ].Kiing ].)r()- 
duced, b'ut not hydrogen bromide. Thus /c/7.d)ntyl bromide is 
converted into 7.s‘ol)ntylene dibromide, phenol into ;p-broi'noplic!ioh 
anisole into /e-bi'orno'n.nisole, ethyl acetoacotate into ethyl a-broi]i<)«- 
acetoacetate, and the half-amide of malonic ester into ilie half- 
amide of broinomaloni(! ester, jSy-Dimethyl-A/'^-bviteue yields 
tt-b:romo'-i3y~diin ethyl amongst* other products . jS-Methyl- 
A/^-biiten© in ethereal solution yields dibromiiiat-ed and .more highly 
broininated products, but in a<^etone solution with 2 mols. of aecho- 
bromoanride it yields an nnsaturated dibroino-deriva/live, In 
acetone solution, y«bronio-j8-meth.yhAi®-buien© can be further 
broininated l)y acetobromoaniide, and yields an unsaturatcd 
d il)roniin,ateci p.i’odiict. 

In the reactions between acetol>ro:iuoaTnide and the precreding 
nnsaturated eoinpounds, there is no addition of fragments of ;the 
acetoljrornoamicle 'nioh.mile at the double linking, but the whole 
molecule must become attached i :0 one of tlie carljon atoms /l;>y 
residual affinity; an interchange of hydrogen and broiiuue occurs 
between the two molecules, and acetamide and a bromine-sulwti'' 
tntcdl derivative of the unsaturated (‘om|)ouiid arc* produced 

Ch S. ‘ 

Mercury Fulminate and some of its Impurities. 
NicoLAK'DOr and Jkan Boudkt {Btdh iShr. fdic///., 1919, [iv], 26, 

'1,1, 9- 122).’ '-'^Sodium and ammonium ihioBiilphatcs in 5% acfucous 

Holirtions are much more satisfaelrory solvents than |;)otassi«:m 
cyanide at the' same concentration for analytical, |mr|)oses, sin(!c 
ilicy do not dmsolve the irnpurtiicH likely io' be ]iresent in ilm 
fulminate, 'whilst these are j^oluble in the ’ |)otassiuM cyanide hoIu- 
tion, Heaven’s .method (A., 1918, ii, 233) for th© osiimailon of 
mercurv fulminate may be applied to Hie extract made witli either 
of the thiosulphates, ’For the method of recovery of mercury from 
the- residues in the manufacture of mercury fulminate, see J, Sae. 
Chem. Ind, 1919, May.. ' ' ' W, G. 

Organic Fluorine Compounds, III. I. J. Hinkbs (Ghmh 

WeekUad, 1919, 10, 20G- 213).~The assertion of Meyer and Hub 

(A,*.,. 1910, i, '785) that by. meftiis of the Hofmann, redaction no 
fluaroahiline is u>!)tain'ed' from o-fluoinbenssamide is disprovedi The 
reaction beit,ig, 'On the. contrary, an excellent '■prepsrativ© method 
giving good, yields -.of fluoroamline. . n'^FluOtobenmmide , was pre- 
, .paired'; from o-toluidiim by , cHa5?;otistng in' pweh.ee of ' hydrofluoric 



OBGAHIC OHEMISTBY. 


i 199' 


acid. Til© oxidation of ill© o-fluorotolueiio is effected by the 
cliloi’iiiatioii of the methyl group and subsequent hydrolysis, which 
permits of the preparation of the aldehyde. This method is pre- 
ferable to the direct oxidation by means of permanganate. 
'p-Fliiorobeiizaldehyde was prepared in a. similar way, and with 
liydroxyla'miiie hydrochloride and sodium carbonate gives directly 
(m. p. E-egenei-atioii of the oxime 

from the hydrochloride by means of sodium carbonate gives 
jj^ihiovosi/n&ldoxime (m. p. 116 — 117'^). o-Fluorobenzaldoxim© 
hydrochloride on treatment with sodium carbonate yields the 
original /'aid oxime. This behaviour is analogous to that of 
o- and /i-chlorobenxaldoxmies. 

o-Fliioroiodobenzeiie, b. p. IBS’S'^/ThO mm., was prepared from 
o-tiuoroanilin© by diazotising and adding potassium iodide. 

/>-Flnoroiodobenzene, b. p. 183 '2°/ 760 mm,, was prepared in a 
similar way. This was obtained in two crystalline forms, m. p. 
- 27-2® and -18^ respectively. 

An attempt to' prepare fluorine derivatives of iodobeiizeiie with 
fluorine in the nucleus was unsuccessful: Phenyl iododifluorid© was 
■first prepared from iodosobenzene and fuming hydrofluoric acid. 
This was kept for three months in a copper tube. No' formation of 
fiuoroiodobenzene was observed, the principal product being appar- 
ently diphenyl . 

j>-Eliioronitrosol30iizeii.e was prepared from p-fluoroaniliiie by 
oxidation by means of ammonium persulphate, and its behaviour 
studied with respect to condensation in concentrated sulphuric acid. 
The chief condensation product was found tO' be 2:7-^difl4iQrophen- 
amie-6 :10-o>Tide, brownish-yellow needles, m,. p, 150^, analogous to 
the corresponding chlorine derivative obtained by Bamberger and 
■Ram (A., 1911, 'f, 684). ' W. a M. 


Catalytic Dehydrogenation by Nickel in the Presence 
of Hydrogen. Paul Ha, batter and GEOiious Gattdion (Oompt, 
renrl'., 1919, 168, 670 — G72). — -Hydrocarbons of the benzene series 
when passed with hydrogen over nickel at 180° undergo hydro- 
genation, but if 'the temperature is raised to 350™360°, dehydro- 
genation occurs. Thus at this higher temperature pinene yields 
a mixture of cymen© and cumeneq limonene and camphene yield 
the same mixture; inenthene gives cymene; cyc^ohexen© gives 
benzene; cycWiexanol gives phenol; pulegone gives a mixture of 
cresol and thymol; 'cucalyptol, terpene, and 'terpineol undergo 
dehydration as well as dehydrogenation. The presence of hydrogen 
is essential for this dehydrogenation. W. G. 


Formation and' Stability of .^jreVo^Oomponnds. JI, 
Bridged-.^l?iro-componnds Derived irom cycfo-Hexane* Osbis- 
TOPHBB' KttK Ingold 'and JoCebyn Fiebd Thobbe (T,, 1919,' 116, 
320—383). ■ ■ 
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Solubilities^ Separation, and Purification o! Anthracene, 
Carbazole, and Phenanthrene* John Majishau. ('laiac {J, Jjki. 

'Nnjf, 1019, 11, 204" -liOO'). Yfirioos h^olvcnts liave been 

|)ro|'H5Hocl for sr|)araiJnj4 n,nt.hnicon(\ <;arha5col<*, ftiN'l phoiiaiitlirenr' 
flow,, the a.fithra,ce'iie oil ’’ of coal tar, Init- none odects complete 
separation, and ekeriucal methods are require<l to cotupkte the 
piiri ft cation. benmie dissolves j.'d4% of aiitliracene, 

0*72% of carbazoie, and 16‘72^f, of an ill reri e ; a,eetotie dissolves 

0*55% of antliracene, 6*12% of caihazole, and of plieii- 

antbrene; and light pyridine, O’Bo^o, I2'457n, nnd 25*54%! of the 
respective snbstances. In the method des(‘ribed, (n*nde (toabtar 
solvent Tiaplrtha is used tO' remove tlie phenantlirene, a.iui pyridine 
to separa,te carbazole from anthracene. Tlie a/nth racene is then 
]mrified by fnsio-n with alkali, to retain the carf)azolc and sub- 
limation, whilst earbazole is purified by i.reatmerit with 98%* 
sulphuric acid, which com, bines 'with anthracene to fonn a 
snlphoiiated compound soluhle in a large volume of wa.ter, whilst 
the carbazole is scfi/rcely affected. In the fusion with alkali, the 
best results are obtained by the ixse of a mixture of potasRiiim, and 
sodium hydroxides. [85ee, further, /. Sor. (Jheni, Ind,, 1919, 
347a.1 ‘ " C. A. M. 

j?>Qiamodime thanes. W. 8<junKNK, and Euon M'evkr 
1919, 52, [771, 8 — 21).~/'^.s‘-I>iaryl-jr;-quinodimethanes, 

CAr^j:Ce,1T4:CH2, 

have now been prepared, essentially by Tschit'sehibabiir’s .method 
(A., 1908, ly 872), but in some cases the [)rodiu.d is diflknilt' (or 
impossible) to isolate on account of its teudeu(:*y to polymerise, 
Thus, u.'?-dipheuyl-, ms^-phenyl-/^tolyl-, and m\‘-plienyldiphe;nyl}d" 
quinodim ethanes could not be isolated, and o.'i-di-a-naphthylquino”' 
(limethane could only be obtained in solution. 

By keeping at tlie ordinary tempei‘aturc, or more rafxidly by 
warming, a solution of phetiyh'p-tolyl ■a-naphtliylchloroiuetluine in 
pyridine with the complete exclusion of air anci in the absence of 
1 :i gh t, m-plf rrhyha-miph f hiil-Y^-gninodim e I haw , 
cVc)H/CPh:(l,H.;.OHs, 

is obtained. Its isolation is difficult, but the substainte is uli.iitr- 
ately obtained as a, dark blue powder. Its solutions are Intensely 
bluish-violet, and in the dilute state exhibit a green Ihiorescence. 
Its ethereal solution is instantly decolorised by oxygen, chlorine, 
bromine, or ferric chloride. The tendency to jxolymerise is rela- 
tively .small, but it does polymerise, frequently without obvious 
cause. 

In a similar manner, phenyl-o-tolyl-p-tolylchloromethane yields 

C 7 HpCPhIC'^»H 4 lCH 3 , violet 
powder, which is somewhat more stable than the preceding com.- 
’poq,nd towards oxygen. 

The intense colour of these, two diatylquinodirnethanesyin 'com- 
parison with that of tetra-arylquinodimethanes is verj^ remarkable ; 
also 'in ' solution they exhibit selective absO'rption in the visible 
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Bpecfcriuii, wliereas the tetra-aryl compoiiiiids sliow' co-ntinuous 
absoi'ption, 

Fhen//l-iyt(>h/I^^^ C|oH 7 *CPli(C 7 H 7 )*OHj pre™ 

pared in the usual way fi^om magnesium a-naphthyl bromide and 
phenyl ^;-tolyI ketone^ is a coloairless, crystalline powder n). p. 
109—110'^, which is converted by hydrogen chloride in ethereal 
solution into m. p. 

142 — 144 ^. Fhenyl-o-tolfl-^-tohilchloromeiJiam^ prepared in a 
similar manner, has m. p. 86*5^. Phenyl-o^tolyldiphenylyl- 
earhifioly colourless crystals, m. p. 137—138^, and the chloride, 
CgH 4 Ph*CPhCl*C 7 H 7 , m. p. 161^, are described. -^~Tolyldi-a~ 
rmjdithylcarhinol could not be isolated in a pure state, since by 
repeated crystallisation it is changed to ^-tolyldi-a-naplitlia- 

fluorenol, l'“^'‘>C(OH)-C 7 H 7 , needles, m. p. 162-5—163°. 


o-Ammophenylcarbamide. Guido PEiuixiSABi {Gasszetta, 1919, 
49, i, 16 — 26). — ^This compound, prepared by a method simpler 
than that used by Schifi: and Ostrogovich (A., 1897, i, 144) for 
its meta- and para-isomerides, has basic properties, and treatment 
of its hydrochloride with potassium cyanate yields o-phenylenedi- 
(.jarbamide. At 150^, it loses quantitatively 1 .luol. of ammonia, 
giving 0 -phenylenecarba.mide, which is prepared most simply in 
this way. Treatment of o-phenylenediamine with cyanogen 
bromide yields 0 '“|)henyleneguanidine, but in the case of o-amino- 
phenylcarbamide, this reagent gives first o-cyanoaminophenylcarb- 
amide, which is an acid compound stable in dry air, but is gradu- 
ally changed by moist air or by water into the metameric basic 
compound, o-phenylene-a-guanylcarbamide. The latter cannot be 
obtained pure in the free state, since it is hygi'oscopic and tends 
to undergo hydrolysis into o-phenyleneguanidine, ammonia, and 
carbon dioxide : 

W<n(co.n4>o-nh,+ h,o. 

NH3 + CO3 + 0«H,<“g>0-NH3. 

This decomposition, which occurs slowly in the cold and more 
rapidly in the hot, is greatly accelerated by the presence of either 
alkali or mineral acid. Thus the salts of o-phenylene-a-gnanyl" 
carbamide could not, in general, be pi-epared, although the action 
of picric acid on cold aqueous o-cyanoaminophenylcarbamide yields 
the picrate, which is decomposed similarly by hot water, 
o-phenyleneguanidine picrate crystallising out from the solution. 
The existence ,of this highly unstable o-phenylene-or-guanylcarb- 
amide confirms the constitutional formulse attributed to the two 
cyano-derivatives described previously (this voh, i, 134). 

o-Amm&phenylcarha'imde, NH2*C^H4‘NH'’CO*3SrH2, prepared by 
the action of ^ potassium cyanate (1 mol.) on o-phenyienediamine 

F 
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moiioliyciroclilorid© (1 moL), forniH sliiiiirig needles, and hIiows 
signs of melting a,t 175^, then, becomes o[n*i(;joe, and melts at 307^\; 
in a moist atniospliere, it has m. p. 175*^ (decc.nnp.), a solid residue, 
)ia. p. 307^'^ wlricli is that of o-plienylenecarbaniide, reinaitiing* li.s 

forms an altnost gelai.inons, feltcjd mass 

0't‘ lO’Hg, very slender needles, decomposing at 201) “235^^. The 

mtrate, needles, reddens at 

170—175®, and then contracts and 'undergoes gradual alteration. 
Til© hydrochloride and "platinichlorid© crystallise well and are 
moderately soluble. 

CN*]SIH-a,.H4-NH^GO*NH2, forms 
small, white, shining crystals, and decomposes at 110®. 

jncrate, CyH,^ON.J,C,;TI/)7No^, 

forms a yellow powder and decomposes at 250-"-26()®. T. H. F. 

Compounds of Phenols, Phenolic Ethers, and Salicyh 
aldehyde with Normal Salts, 'll, F. WniNLANO a,nd C.Iustav 
BAKLOCH im {Ber,, 1919, 52, [if], 147 — 159). — An extension of the 
work of Weinlaiid and Pen 2 ^el (A., 1914, i, 953; 1915, i, 526). 
{Jfjmppou/idf< of the type CaX2,4C\Il4(OH)2,2E*OH have 'been 
obteined, 'where X is Ci, Br or I, atid E is Me', Et, Pr*^, or Cr,H;|'i, 
from solutions of catechol and the calcium haloid, (anhydrous) in 
the respective alcohols; they all form colourless crystals which are 
stable over s'ul'phxiric acid. Quinol fo',rms similar compounds, l)ut 
less readily, whilst resorcinol does not. 

Quinol forms compounds^ colourless crystals, with potaBsiiim 
formate, acetate-, and propionate, H*CO,JG, 20^.11 1 (OH)*,, 
2CIT.pC0;,K;3(:V,H.i(01:I)*H 

and 0.Hr,dJ02K,,2C^jlI.,t(6H)./ Pyrogallof forms ^ compounds 
1C,A,Q|H3(0'H)3, with 'the same three vsalts, whilst pliloroglucliml 
forms the cimrpownd CJEr;pCOJ\,O^.II;j(OTI);^. All these- compo'Unds 
crystallise from alcoholics solution, y o\' the cornpouenl.'H4 

Otmi'pomfds, colourless, stable crystals, have been o-btained from 
guaiacol (2 n'lcls.) and I'jotasshitu formate, a<*,eiate, |)ropio’ua'te or 
butyra't© (1. I'uoh), giuuacol (2 niols.) and sodiu!ii acetate (1 moK), 
eugetiol (2 'rriols,) and potasaium 'propionati^ (I, tnoh), vanillin 
(1 mol.) and ;};)otassium 'propionate (I mol.), vanillin (3 ',n"i,olH.) and 
potassium acetate, prcjpionate or butyrate (2 mols.), and vanillin 
(2 mols.) and poimBHi'uni formate or sodium acetate (1 mol.). 

Oompomuhf pal© yellow, stable needles, have been olitained from 
aleo'holic solutions of salicylaldehyde (2 mols.) and potassi'um 
acetate, propionate or butyrate (1 inoh). (J, S. 

Derivatives of iso-a-Naphthyhl : 4»dihydroxy-/3-n.aphthyP 
snlphone. O. PIiNS'ema (Bcr., 1919, 52^ [S\ 28— 35). —An instance 
of stereoisomerism analogous to that, of the /S-naphthol sulphides 
is described. ' csrNa'phthyhl :4“dihydroxy-)3'-naphtliyl8u]phon© (A., 
1917, i, 675) undoubtedly belongs to the normal series of sulphones. 
;By heating at 170®, it loses 1 mol. of water, and is converted into 
'' a brownish-red, crystallme '■powder,' sintering at 86® and 
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(!0.ni|:)letely inolteu at 105^, which undoiibtediy has the- formula 
CJji()li7*SO'”C30H5O2, andj on account of its ready solubility^ low 
and indefinite in. p,, and intense colour, belongs to- the «,sY>series, 
and is therefore ho-a-na2)h thyl~2-a-naphtliaqidrbonylmdfhQxM^ 
(two by-products are formed, in this reaction, the on© a grey, very 
sparingly soluble substance, the other, yellow crystals, m. p. 225'^ 
[decoinp.]). The i<?o-sulphoxide is reduced and acetylated by zinc 
dust and acetic anhydride on the water-bath, yielding iso-a- 
naph thyl-1 : 4,-(Uae;e, t ox oxide , 

CjoHy-SO-CioHrXOAc)., 

pale yellow, crystalline powder containing -iOHCLj (from chloro- 
form), decomp, 73^ and completely molten at 105°. The isa~ 
sulphoxide combines with ;^i-nitrophenylhydrazine in warm glacial 
acetic acid to foi*m an aso-compound, doubtless 

NO3-C0H4-%CioH5(OH)-SO-CjoH^ 
red powder, and is oxidised in warm glacial acetic acid solution by 
30% hydrogen peroxide, yielding im~a-naphtJipl-2-a-naphtIi(i- 
q umonphtd'phon c, C,„H/S03-C ^oHr,02> yellowish-brown needles or 
crusts containing 11120, m. p. 110 — 115°^ (decomp.), which is quite 
different from the isomeric a-naphthyl-2-a-naphthaquinonylsulph- 
one (loa. eit,), exhibits its quinone nature by reacting with aniline 
and with p-nitrophenylhydrazine, and is reduced and acetylated 
by zinc dust and acetic anhydride, yielding a colourless substance, 
probably im-a-naphihf/I-l : A-dlacetoxy-^-naphfJbylsidpJH)7ie . 

C. S. 


ChoIesteroL XXVI, Ring Systems in Cholesterol. A. 
WiNBAos and O. Dalmer (J^er., 1919, 52, [B], 162—169),— 
Investigations demonstrative of the number of atoms in the two 
ring systems of the cholesterol molecule (Wiiidaus, A., 1917, i, 265) 
have not hitherto been undertaken. The authors attack the 


prol)lem as follows. 

OH '“I'CH 

\/ 

CH-OH CH 


By hydrogenation at the double linking 
(annexed formula), ring 2 is rendered 
proof against oxidation, and ring 1 is then 
ruptured ; if, on the other hand, the hydr- 
oxyl group in ring 1 is replaced by 
hydrogen, ring 2 is then ruptured on 
oxidation. In both cases, dicarboxylic 
acids are obtained, in which the , positions 


of the carboxyl groups are determiiied with great probability 'by 


Blancas method with acetic anhydride (A,, 1907, i, 710), 
Dihydro'cholesterol (jB-cholestanol), obtained by ' reducing chole- 
sterol in acetic acid solution at 100° with hydrogen and palladium, 
is oxidised to the . dicarboxylic acid, ' C27H40O4 (Windaus and 
Uibrig, A., 1914, i,' 1066), By heating with acetic anhydride until 
the reagent has distilled completely, and then at 250°/ 15— 20 mm., 


this acid is converted' into’ b. hetor^ef O26H44O, leafiets, m. p. 


100—100-5° (oxinie^ needles,' m. , p. 203°), which is oxidised by 
glacial acetic and nitric (B 1^48) acids at 7'6’ — 80° to a 'dibasic 
aeW, 02 ( 5114404 , needle'S, m. ’p, 234—235°*' .'This acid, by' treatment 


Ic* 2 
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witJr acict'ic aniiydriile ajid siibsequej'd' heating in n, vjicniitii, yieich^ 

crywials, in, p. Ji’d-K', llui caiiioxyl groups 
ill ill is a.c‘id, iJiere.fonc, are in the 1 : h-poHiiions, ilrose in ilie aeJfl 
are in the 1 : G-positious, ami ring I of 't'lie- cholesterol 
ntolecLilc (X>ui4i/ius six aionis of carbon, 

('du)iesi.eiie diti iioi» pro'VC a suil.abfe inai.tnaaJ i'or tile :rir[)tiire of 
ring !i, Hiiico ii-i did not yield the desired dicarhoxylie acid on oxida- 
tion. Tliereforo a-cldorocliofesianone in ahadiolic' solution was coai- 
vcrt'Cd by !20% jiotassiiun. hydroxide at HtF into /i(d.^erf>ch()lef^teiiOf^e, 


/(CV,iyr)\ 
i yt* 
(Jli-Cll.. 




CE., 

6li 

■"ClI 


Oil. 

OIL 


(J- 


CO 

'-Oil. 


CTI/" 


needles, in, p, 96^, which, was reduced in glacjial acetic acad solu- 
tion by hydrogen and palladium to hsirnwJiolcHlatnniej 027 *H 460 , 
'leaflets, in, p. "98—99® {pxlme^ needles, m. p* 195®). 9?he latter 
ketone, wdiich can also be obtained by reducing nitrocholesteiie wilh 
■ 7 inc dust and acetic acid, and yields cholestane by reduction by 
CleinmenBen's method, is converted by glacial acetic and nitric 
(B 1*48) acids at 70— 7 IP into- a dibasic 
n&id, iieedles, in. p, 273® 

(decomp,), which yields its mihydnde^ 
needles, m. p. 118®, by treatment 
with acetic anhydride and subsequent dis- 
tillation in a vacuum. The carboxyl groups 
in th© acid C 27 B 4 (} 04 , fclierefore, are in the 
1:4- or 1 : 5-pofiiiions. Only the /latter 
alternative is permissible, and ring 2 there- 
fotHji i;on tains five atoms of carbon. On the assumption, therefore, 
ill at Blanc’s method gives truHtwoilliy restilte in the oae© of conir 
cyclic struciaires, the coustitution of tlm cholesterol inole- 
culo lia,s been elucidated to the '©xteni' indicated in the annexed 
formula. C. S. 


*' I 
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„ /OH 

Olf-OH OH 


Cliolestex'oL XXVII. Isomeriim of Cholestaiie and 
ig^Cholestane. A, 'W'indaixs '.1919, 62, [B], 17(V'^-176. Com- 
par© |)rec©ding abstract) .—Cholestane is without 'doubt the normal 
diliydro-derivativ© of choleBtene. i^-Cholesteno, which yields 
»,i^-choleBtan© by reduction in ethereal solution 'by hydrogen and 
platinimi (M'authner, A., 1907, i, 921; 1909, i, 714), is now found 
to give cholastane almost exclusively when reduced in glacial acetic 
acid solution by hydrogen and palladium at 75®. (Iholesten© and 
i/^"cliolesteii'e, therefore, differ only in the position of the double 
, linking. ' ij)“Cholestane can therefore very well be a diastereo- 
"■'isoineride of cholestane, ring 2 Qoc, cU,) being affixed to ring 1 in 
'the 'Composition. Some experimental observations support the new 
'• formulation. Dlhydrocholesterph derived from, cffiolestauo, ' is con- 
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verted thrO'Ugli tlie acid C 27 H 4 tj 04 into tJac ketone 02(511440 (loc. 
ciL), Cdprosterol, derived from s^-daolestaiie, yields by oxidation 
i.lie isomeric acid 027114 ( 504 , which by evaporation with acetic 
anhydride and subsequent distillation in a vacuum is converted 
into an isomeric ketone^ C 20 H 44 O, needles, m. p. 73 — 74^. The very 
smooth course of the ketone formation indicates that the two 
carboxyl groups in the two isomeric acids are in the m-position. 
The acid C 37 H 44 O 4 obtained from cholesterol by Diels and Abder- 
halden (A., 1904, i, 880) is reduced in glacial acetic acid solution 
at 100 ^ by hydrogen and palladium to a third isomeric acid^ 
C 27 li 4 (} 04 , leaflets, m, p. 252*^ (^methyl ester, C 2 ()H 5 q 04 , prisms, m. p. 
123 — 124^^), which is converted by the acetic anhydride method, 
although far less smoothly, into the ketone, 02 ( 511440 , obtained from 
coprosterol through the second isomeric acid 027114 ( 504 . It is 
extremely probable, therefore, that the two acids C 27 H 40 O 4 last 
mentione'd only differ from one another in that the two carboxyl 
groups in the former (which is less readily converted into the 
ketone) are in the j!:f< 7 w,?-position, and in the latter are in the ch- 
position. 0. S. 

Molecular Transpositions of a-Glycols. II. Product of 
Dehydration of a^y-Triphenylpropan-a/5-dioL A. Oeekhoff 
{BuU, Soc\ cMm,, 1919, [iv], 25 , 108 — 111 . Gompai’e this vol., 
i, 146).— Magnesium benzyl chloride condenses with benzoin to 
give a&y-trifhenyl'ijraj^ OH 2 Ph* CPh(OH) •CHPli(OH), 

m. p. 159 — 160^, giving a mmioacetyl derivative, m. p. 176 — 177®. 
The glycol, when dehydrated with sulphuric acid, yields henzyl 
(Mplien/ylmethyl ketone^ 0 HPh 2 * 0 O*CH 2 Ph, in. p. 80 — 81®, giving 
ap. oxinie, m. p. 134 — 135®, and^a jdienylhydrmone, m. p. 99 — 100®. 
This ketone, when heated with alcoholic potassium hydroxide, is 
decomposed, giving cliphenylmethane and potassium plieaylacetate, 
and when condensed with magnesium benzyl chloride yields 

ahohol, C'HPh 2 - 0 (CVH 7 )y 0 H, m. p. 
92—93®, which is also obtained by condensing ethyl diphenylacetate 
with magnesium benzyl chloride. 'W. G. 

Molecular Transpositions of a-Glycols. III. The De- 
hydration of ay-Biphenyl-Z^-benzylpropan-a/ii-dioL A. OriEKHOFE 
(IhilL Soc- c/mn., 1919, [iv], 25, 111—115. Compare preceding 
abstract). — [With J. ZivB.]— Magnesium benzyl chloride condenses 
with methyl pheuylglycollate to give 

CPIPh( 0 H)* 0 (*^'J^^ 2 ^^) 2 - 0 H, m, p.‘ 110 — 111 ®, giving a 
monoacetyl derivative, m. p. 125 — 126®. The glycol, when de- 
hydrated with sulphuric acid, yields benzyl afi~diphenylethyl 
ketone, CH 2 Ph* 0 HPh*C 0 *CPl 2 Ph,'m. p. 75—76®, giving an oxime, 
M. p. 77 — ^78®, and a fhenylhydrazone, m, p. 126—127®. This 
ketone condenses with magnesium benzyl chloride to give 
pImiyl~ydjemylhiMan--y-ol^ CH 2 Ph*CHPh‘C(CH 3 ph) 2 -OH, m. p. 
122—123®, identical with the product obtained by the action of 
magnesium benzyl bromide on methyl aiS-diphenylpropionate. 

W. G. 
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Molecular Transpositions of tlie a-Glycols« I¥« Product 
of Dehydration, o! a Methoxy^derivative of a/i/i-Triplienyl 
©thanedioL Plienylic Migration, A. <')i£kk!ioff {BulL Sor, 
ch'rni,, 1919^ [ivj, 25, 115 — 118. Compare precseding abwteici).*- - 
[With F. CoMA“Y-IlocA.j— M,agnesLvm']i phenyl bromide e<>nileiiftes 
with 7/-a'iiiwoiii tO' give a- phfm~yha^~di-\>Ht 

OMe<;VH4’CPh(6H)-OH(OH)dJ,jHpOM,e,^ “ 
m. p. 1G3~1G4^, wliich wlieii dehydrated with sulphni’ic acid yields 

CHO-CPh(C<;HpOM'e)., m. p. 
88—89®, gi'viBg ajs. Oinitne, m. p. 132—133®, and a seniU'tirbmo'iN!.^ 
m, p. 186—187®. This aldehyde is decoiiiposed by alcoholic 
potassium hydroxide, giving phenyldi-/^aiiisyhu ethane, in. p. 

100 -101® (compare Feuerstein and Lipp, A., 1902, i, 768), 

W. C. 


|3»Bromoetliyl p-Nitrobenzsoat©. Tnn AimoTT TjAiiouATOiiiKB, 
(Brit. Pat,, 121578),- -The B~bromoeihy{ ester of /Miitro'benssoic 
acid is prepared by heating a salt of /Miitrobeiusoic acid 
with an excess of ethylene bromide, preferably in the presence 
ol an amine or ol finely divided copper as a catalyst. A 

mixture of 15 grams of the dry sodium salt, 75 grams of 

ethylene bromide, and 0*5 — 1*0 c.c. O'f diethylainine is heated 
in a sealed tube at 140® for five hours. The': product is 
neutralised, the excess of ethylene bromide is removed by distilla- 
tion with steam, and the residue of B-bromoethyl yMiitrol>enzoate 
is se])arated from a small quantity (about 4 grams) of .the di-p- 
nitrobenzolc ester of ethylene glycol, which is fonne^i as a by- 
product, by means of a suitalile solvent, such as ether.' The yield 

of crude product is about 15 grams; the pure jS-broinqethyl ester 

has :m. p. 51- -52®, and may be converted, into novocairip (diethyl- 

anii,uoethyl p-aminobenKoaie) by combinatiori with diptliylamine 
and reduction of the nitro-group, ' ff. !F, B. 


Application of Acetylated Phenolearboxylic Acids to the 
Synthesis of Depsides; Emiu Fisomkr and A.. Kefik KAmsADi"; 
(iicn, 1919, 62, [.B], ■ 72— 77).— Acetylated pheiiolcarboxylic acids 
can be used instead of the methylearbonato-cierivativcs ’ Cm:* the 
synfcheBis of the simpler' depsidea, but the advantages of the new 
method over the ■ old are not so marked as in the case of the 
synthesis 'Of digallio acid (A., 1918, i, 172),' 4.-p- AjmtoaplnmmpB 
owpbemoic amB OAc‘C0H4*CO*O*CoH4*COgH, microscopic needles 
or long leaflete, m. p. 221—223® (corr.) with previous sintering, 
.is precipitated in the form of iis sodium salt when an ethereal solu- 
'tion of j>-aoeto'xybenzO'yl chloride and aqueous sodium , hydroxide 
ate,' added gradually, with cooling, to, a solution of |>-hydroxy- 
benzoic acid in hqueous sodium hydroxide (1 moL). In a similar 
way, 4-p-hydroxyben2iO'yloxyben2;oio acid is. converted into the 
'Ecetylated 'Tridepside, and. ^-hydroxybemoic acid ; and . triacetyl- 
galldyl' '{triacetoxybenKoyl)' chloride yield ' ' fdrimHmi/hefmoploxp-^' 
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he.moic acid^ C(jH.2(0Ac)3*C0*0*CYH4’C02Hj microscopic leaflets, 
m. p. 172—173° (corr.). " C. S. 

Tlie Products of tlie Addition of Benzilic Acid to Aryl 
TMocarbimides . H. Beokee and A* Bistkzycki {Hdv, CMm. 
A. eta, 1919, 2, 111— 117).— In an earlier paper (A., 1916, i, 245), 
it was shown that benzilic acid and phenylthiocarbiinide react to 
form i¥“ph6nyl-iLS^-benzhydrylthiocarba.mate"a“Carboxylic acid. The 
three NdoI:^l derivatives, CVJi^Me-NH-CO-S-CPivCOoH, have now 
been obtained from the tolylthiocarbimides in the same way, the 
yields being excellent; the or^Ao-derivative forms colourless tablets, 
decomp. 139°, the mcifa-compoiind decomposes at 141°, and the 
at 138 ’5°. 

These acids readily lose carbon dioxide when heated at 60 — 100° 
with pyridine, the products being the 8-hemhijdryl lA-arylthio- 
carhamates^ NHAr*CO*S‘CHPh2. The fhenyl derivative forms 
bundles of needles, m. p, 135 — 136°; the o-tolyl compound crystal- 
lises in long needles, m. p. 123*5 — 124*5°; the m-tohjl compound 
forms glistening leaflets, m. p. 101 — 102*5°; and the deriv- 

ative forms long prisms, m. p. 149*5—151°. 

When the acids are boiled with methyl alcohol and concentrated 
sulphuric acid, they yield internal anhydrides, namely, the 

CO — NAr 

6 : 5-diphenyl-3-aryliJhm^ : 4:-dioneSj ^<Cn-Dk 

follows: the derivative, long, glistening prisms, m. p. 

147*5 — 148*5°; the o-tolyl compound, large, granular masses of 
hexagonal prisms, m. p. 108 — 109°; the m-tolyl compound, rect- 
angular prisms, in. p. 96*5 — 97*5°; the pdolyl compound, flat 
needles, m. p, 105*5—106*5°. 

Benzilic and thiobenzilic acids react with undiluted phenyl- 
carbiinide at 100° to form ,s*-diphenylearbamide. It is reported 
that this substance suffers decomposition to a certain extent when 
melted (at about 234°) or distilled (about 260°). J. C* W. 

Transformations of some 0-Esters of Arylated or 
Alkylated TMocarbamic Acids. A. Bbttsoeaet and A. 
Bistbzvcei {Mels, Uhini, Acta, 1919, 2, 118—132). — -In their 
first communication on the condensation of benzilic acid with aryl- 
thiocarbimidee in the presence of pure acetic and sulphuric acids 
(A., 1916, i, 245), Becker and Bisteycki offered an explanation of 
the mechanism of the unusual reaction, which has now been tested 
and found to be justified... They ■ assumed that the first product 
was the expected 0-ester, NHAi-CS’O'CPho^COgH. Attempts to 
isolate such esters have failed, but closely related substances, with 
which the theory can be tested, have now been obtained by the 
action of the' thiocarbimides on the sodium compound of benz- 
hydrol dissolved in xylene. These esters may .be transformed 
readily into the jS^-esters, NHAr*CO’S*CHPh2, by boiling with 
glacial acetic acid, although in the case of the phenyl compound 
many other methods .have been ' found, including heating', at 
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130—135'^', or treatfineiii with cold hydrociibric acid. Ilie iraiiw- 
foriaatioiis i>y means of acids are explained liy assioiiii.ig iliai a 
litiJ© beiizliydrol is iiberat;ed by hydrolysis, and, is then aitfaelied ai.- 
t-lie --CIS group in the form of its acetate or cliloride, wliicli is then 
eliminated again from the other position. Ilieoreiieally, therefore, 
a trace of such a.n ester sliould cause tb,e i.-ransfornmtion of an 
n,!ilbiiited ainoiiiit of O-ester into ^S^estcr, and the wliole theory 
is iic^atly |).roved by tli© fact that the change can, indeed, i be brought 
about by heating with a small quaiitii.y of benzbydryl acetfite or 
bromide in toluene, thus: 

.sdjtirh. 

NllPlrCH<)*OHPh, NtH-PirO^''' ,Br (or OAc) 

\i.nOHPh., 

Y 

hf.HP]r(')0-S*0I!Pli., A CHF!)./ Br (or (,)Ai*-) 

The following 0-hmzhi/dri/l are described,; 

their isoiiierides have been made in the alcove manner, l)ut are also 
mentioned in the previous abstract: The phevif! deiivativ©, qtiac.b 
ratio prisms, m. p. 123—123*5®; the o-tolyl compound, in. p. 
123*5—124®' (decomp.); and the p-f-ofy/. compound, decoinp. 126*5®. 
O-'Benz hydryl N -(xUyti hio mrh mnatCj 

CIlo:C1I-CPVNH<hS<)<TlIPh., 

has also been prepared, in quadratic j>risms, in, |). 59*5'" OlTi®, and 

converted into the ^ komerlde, CH.^:CHdJIT.yNH<X)%S-CT 
which forms very long prisms, m. p. 11 4' 5 — 116*5®. 

This transformatiot,i seems to depend on the nature of the group 
which wanders, for the benzyl derivative, NHPhdJS'O'Cll^Ph, is 
not so changed by acetic acid . 

Benzilic acid will not condense with alky ,Ithiocar him kies under 
the ' conditions employed in the earlier cases, but if phosphoric 
oxide is added as well as sulphuric acid, the same kind of reaction 
takes place. Ordinary .mustard oil gives 

add, Clh;;Cri<l,n;/NI^aO*a<ll%^^ 
prisms, decomp. about 133®, which is quaiitifcatively r^onverfeed into 
ahhiol diphenyl acetic acid hy boiling with 1% 'potaasium hyclroxide 
(a more convenient preparation than the earlier one, luc, eit»), or 
may be changed into the above h-bettjshydryl if-allyltdiiocarbairiai'.c^ 
by heating with pyridine. 

a-cmd)o;xyi/lie mid, rhombic tablets, in. p. i23--i24® (doconip.), and 
Sdxenzhydn/l long, silky prisms, m. p. 

73*5—75®, have also been obtained. 

In the hope of getting a normal 0-ester from benrilic acid and 
phenylthiocarbimicle, these substonces have been heated together 
without diluents at' 100®. A, reaction, represented by the equation 

fjPh -O'WPh 

OHdJPhs^CO J1 + 2NPh:c:S « COg + BgS 4" ®<co— fch 

was found ^ take place,' the product being 4-phenyUm,mo-3 tB 
tnfhtwyUMmnlid-%Gnf,, which crystallises ' in ' 'prisms, , m. p. 
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162*5 — and yields the 3 :5 : r)-tripiieiiyliliiaKO'lid-2 :4-dioiie, 
mentioned in tli© previous abstract, when boiled with acetic and 
Kulpliiiric acids, J, O, 'W. 

Preparation ol Benzaldehiyde. The .Dow Ohkmical Vomfant 
(U.S. Pat., 1272522). — Benzyl bromide is mixed with a solution of 
sodium nitrate or calcium nitrate, and the mixture is heated at 
about the boiling point with constant agitation; the benzaldehyde 
produced is then separated from the aqueous solution of sodium 
bromide and nitrous acid. The reaction takes place between equi- 
molecular proportions of benzyl bromide and sodium nitrate, and 
the benzaldehydei is practically a pure product, whereas that pro- 
duced with benzyl chloride and lead nitrate is always contaminated 
with benzoic acid. J. F. B. 


Preparation of ' PolymethylcycZoliexenones ol the Irene 
Type* L. Buzkika (Heir. Ghim. Acta, 1919, 2, 144 — 161). — For 
the synthesis of perfumes of the type of irone, the author argues 
that it is important to start from compounds in which the ethyleiie 
linking in the cyc^ohexene ring is already fixed, such methods as 
those described by Merling and Velde, for example (A., 1909, 
i, 479), being open to question on this point. The conversion of 
a cy^^ohexenone of the desired type into irone or a similar com- 
pound would be quite a simple matter; thus: 


CMe, 

/\ 

CH 00 

^HMe 

\/ 


1 1 

CH 


OH.. 


CMe^ 

CjH^^H-CHO 

CH OHMe 

\/ 

uH, 


CMoj 

CH-CH:CH-OOMe 

OH CHMe 

\/ 

UH, 


The present communication describes the preparation of two sucli 
cyc/ohexenones, but the yields are so poor that further develop- 
ments along these lines seem tO' be useless. 

'The desired cyc/ohexenones should be most readily obtained from 
the corresponding unsaturated dicarboxylic acids, and these from 
^-ketonic esters by EeFormatzky s method. The chief obstacle m 
the closing ol the ring in the case of the dicarboxylic esters. 'Two 
examples are given. 

A. Freparation of the Z-Ketonic S-Ketohexoic acid may 

be prepared most readily by the interaction of ethyl aodioaceto- 
acetate and ethyl jS-iodopropionate. With suitable apparatus, it 
may also be obtained by heating dihydroresorcinol with barium 
hydroxide and water at 150^. A third method, giving poor results, 
is as follows: fresh ethyl methylenemalonate is treated with ethyl 
sodioacetoacetate solution at 0°, and the ethyl h-hetopeniam^aay- 
trica/rho'scylate so formed, b. p. 198 — 200^/15 mm., is boiled with 
dilute hydrochloric 'acid. The J-ketohexoic acid is readily esterifiecl 
by^ boiling with alcohol containing a little hydrogen chloride. , 
'Ethyl %-heto-a-m>ethylhemate^ b. p. 110~112^/X3 mm'., and the 
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free addy h. p. 107—159'^/ 13 iimi., are prepared by tb© interaction 
of a S0‘1ui:b>ii of etbyi sodioacetoacetat© and etliyl iiiethylacrylatej 
followed by boiling the ethyl m 

fornied, h. p. 152- "155*^/12 ,m.m., with hydrcKhlorii?; aeicL 

Ethyl 5-keto-aa-dinietliylhex-oate, b. p. 13 .inrri*^ is 

obtained from the acid, this beiipg formed by heating wiethyi 
4 : (>diketO“2 : 2<li:rnidhyh',://<,7ohe'Xa'ne-i"Carl>oxylate (from mesityl 
oxide and niothyl so'diomalonate) with barinm hydroxide and water 
at 150® (compare Bredt, A,., 1898, j, 264), 

B. (JaruleiimtiouH of the d-Kefonic Enters irdth Ethyl a-IinmiiH 
imhutyrafe, — These condeusatioim are brotiiglit about by means of 
zinc turnings, and the lactonic esters are isolated in the usual way. 
Ethyl Wcetohexoate gives the lactone .ol ddrydroxy-e-earh'eiJiotry- 


B €-difn e t h ylh ep t oi e 


OOg li 2 

“ O— 00 ~““CH; 


176”177®. Ethyl S-keto-a-inethylhexoate yields the lactone of 

Bdipdrt)ayy-c>-cmd)etho,vy-adBdnimnitho/(haipU^^^ mndy b. p. 1 (>9’- ““171®/ 

12 mxn., and the third ester produces the lactone of Bdio/drotry-u- 
(nrhethoa*p-aaderUdramcthplJi>ep acul., b. p. 170—176^/12 iirm. 

Cl Ilydroiyeh of the B- Lactonic Eden. The first two lactones 

are readily hydrolysed to- the esters of nnsaturated dicarboxylic 
acids by boiling them with alcoholic hydrogen bromide, but the 
third lactone has a very stable ring. 

diaarhotcylk add, from the 

hrst lactone, forms stout neeclles, m. p. 108— "“109®, gives an ethyl 
ester, b, p. 158“157®/r2 mm., and yields acetic, /.s‘o])iityric, and 
succinic acids on oxidation with, permanganate. 

acid^ from the second hudone, has nu p. 
84—85®,' and its ethyl ester has b. p. 153— 167®/ 12 mm. 

B. FrepiraMon of the i^>///wc//////cytdo/^c;'rcwo^w■^s^-•A¥h6n the 
eater of the above hexe!iedi<5arboxylic acid is l^oiled with sodium 
powder in benzene, it yields a small quantity of efdcyl 44:cf.o-2:3 :3'" 
frimstdail*E}<)joXQheneeneA*m^^^ nmat of the material suffer” 

ing complex condensation. This ester gives 2 : 3 ; S-t/v’med-Ayl-At' 
ctycXohexefiArtme ou hydrolysis, b, p. B5-'‘90®/].2 mm,; mmicarh- 
azom^ m. p. 168—171®. When methylated and theti liydrolyned, it 
also forms 2:3:3: b. p. 

9D®/12 mm.; semicarhmoney m. p, 196— 197®. 

Displacement of the ethylene linking occurH if the ui'isatnrated 
dicarboxylic acids, are heated with acetic anhydride and then dis- 
tilled. The' hexenedicarboKylic acid yields 3 : 4 : 44rme3^J/'yl-A^" 
cyelo/i€,rffw-5-c?'^e,' b. p. , 85- — 90®/14 mm., mniicarhmone^ m. p. 
185— 187®, 'Which may be reduced by sodium and alcohol to 1:2:2- 
pimefdiylcjjAcihewmi-Z-oly b. p. 85 — 87®/ 15 mm, The^hepetenedi•' 
carboxylic acid yields 3 liii'i^detmmeddhyLEX-t^doheMnS-one^ 
b. p. 80— 85®/13 mm.; Memicarhmone^ m. p, 178—179®. 

J* 'C. W. 


The' Reduction of Aromatic ; *7 W*. I). Ooiibn (Itec. 
irav. Ohimhy 1919,' ^ 8 / 113.— contintiation. bf' previous 
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work (minpar© tliis voi, i, 124), the author has studied the reduc” 
tioii of a number of substituted benzophenoues by aluiiiiniuiii 
amalgam in alcohol, and determined the proportions of substituted' 
benzhydroi and beiizopinacone formed in each case. The propor- 
tion of beiizliydrol to beiizopinacone is found to' depend directly on 
the velocity with which the pinacone is decomposed in alkaline 
solution to give the hydrol and the ketone. Thus, then aluminium 
amalgam is, at the moment of reduction, a slightly alkaline reagent 
and promotes the secondary reaction, the products of which are 
dependent on the velocity with which the primary product, the 
])inacone, is attacked. The course of the reaction in the reduc- 
tion of benzophenone consists of the preliminary formation of 
diphenylhydroxymethyl, CPho'OH, which is immediately trans- 
formed into pinacone. 

o-Ghlomphem/l hetom, m, p. 99*5°, is obtained by the 

condensation of o-chlorobenzoyl chloride with toluene in the 
presence of aluminium chloride. It yields 2-cMoro-4L^-methylhem- 
hydroly m. p. 67®, and %GMoro-4:^~methylhemopinacone, m. p. 
175 — 176®. '^-CMoroplienyl p-tolyl ketone, m. p. 118®, similarly 
prepared, gives only the corresponding hydrol, m. p. 67*5®, by 
reduction in neutral solution, and the pinacone^ m. p. 178®, by 
reduction in acid solution. W. Gr. 

Some Ketone Condensation Reactions, Sven Bodforss 
{Ber,, 1919, 52, [B], 142— 145).— The author has shown (A., 1917, 
i, 223; 1918, i, 229) that WidmaiTs reaction (A., 1913, i, 1219; 
1916, i, 406; 1917, i, 221) is not a general one for aldehydes. It 
is of interest, therefore, to ascertain what course the Erlenmeyer 
reaction will take when derivatives of chloroacetic acid other than 
the ethyl ester are employed. An alcoholic solution of benz- 
aldehyde (1| mols.) and chloroacetanilide cooled in a freezing mix- 
ture yields by treatment with sodium ethoxide solution and sub- 
sequent acidification with dilute acetic acid a^-oxido-B-phenylp^ch 

’fHonmiUde^ colourless needles, m. p. 142®. 

Phenyl aBdlichl()ro-fi-mrnitr(yi^^ hetone . , 

C0Ph-CHCkCHCl-0eH.pN02, 

^ colourless crystals, in. p. 148®, is obtained by saturating a glacial 
' acetic acid solution of tt)-chloroacetophenone and m-nitrobenz- 
aldehydo with hydrogen chloride in the cold, and also by, leading 
chlorine into a . solution of phenyl m-nitrostyryl ketone in the same 
solvent. ' 

Cuminaldehyde and acetophenone, condensed by means of 
methyl-alcoholic sodium, methoxide, yield phenyl imiwopyUtyryl 
ketone, 0^jH4Pr^-CH:CH-C0Ph, p. 225— 227*®/ 15 mm. (slight 
decomp,), which forms a dlhromide^ needles, ih. p. 119—119*5®. 

'd, s. 

Theory of Colour Lakes, Action of' Potassiuto Perri- 
cyanide on Alizarin in Alkaline Soliition iitid the Constitu- 
tion of Hydroxyanthraquinones/^ , OsicAk' BAXJniscH (Bani',i91^, 
52, [.B], 146— 147).— A claim of priority' over Sdiioll and'Zitike 
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(feliiH voL, i, 25. Cbstipare nho Baudisch, A., !,bi7, i, 55i), 55(5; 
.Ba^idiHcli juhI KlaiiH, i, 331). IT. S. 

Optically Acti¥e Finene Nitrosocliloridey and Syiitlietic 
Active Finene. K V, .Iann (/, Ai/b’-/-. ClieiiL Soc.^ llllll, 41^ 
36!— 368).- “[ii tile preparation of the nitro8ochio,ri(le from piiiene 
i)y Wallacli’ft .metliofl, it Is well known that the yield oi‘ crystalline 
firoduct varies inversely with, the optical activity of the specliiien,, 
whilst the mother litpior remains blue for some i.i.ine with the most 
active oils. An obvious suggestion, therefore, is that the active 
iiitrosochlorides are more soluble than the imnddve one, but Tikleu 
offered another explanation of the poor yield (T., 1904, 85, 
759—764). By varying the conditions of llie experiment, some- 
what better yields may lie olitained and the a<‘i'ive nitroscxdilorides 
aetnaliy isolated. 

Equal volimies of piiiene, ethyl nit>rite, and alcoliol are mixed 
and treated at — 5'“"* with the requisit.e amount of iiydrogeii chloride 
dissolved in alcohol. Crystals of inactive plmnie nitrosochlorido 
are removed after half an hour', and. the mother lic|uo,r is then 
diluted with alcohol and left at —10'^, when the active .mod iii cat ion 
gradually separates, '“rhe dextrO’-variety was obtained in this 
.instance from American tiirpe,ntine, and the hnvo-iriodificatioii from 
Oregon or Canada balsams. Active |,)inene nitrosochloride crystal- 
lises in transj)arent or cottondike needles, m. |>. 81— 81 '5®, 
Wn and is apprecia.bly soluble in imost organic .media. It 

reacts with benzylatnine to fom the cam, found, 
05 oH.ir;N- 0 *Nn-CH Jh, ^ 

m. p. 144 — 145^^ ±92° i,n acetone, and with pi|')eridin6 to give 

a similar compouiu.r, crystallising in rosettes, m. p, 84°, [a]|, ±50°. 
With alcoholic alkali hydroxide, it reacts to form niiirosopineue. and 
with aniline to- give aminoaisobenzene and active pinane;' In p, 
15rr^^*d,59°, '/cj, :|-47(), [a],, ±53*75° in 4% alcoholic solui.ion. This 

regenerated <'7- pi none gave an inactive hydrochloride, like the 
natural product. 

The existence of acstive nitrosochlorides in tli,e mothcu' liquors 
does not by any means ft, illy account for the poor yields. Even 
inactive pinene^only gives about 507S of the theoretical yield. As 
the blue solution deposits its colon, riess crystals, a gas is evolved 
which Tilden suggested might he nitrous oxide. It is now con- 
clusively proved to bo nearly pure nitrogen, and its volume agrees 
closely with that of the nitrogen nnaccounted for. The mother 
liquor has been brieffv examined, and found to be a complex 
mixture. ' ‘ T. €. W. 

Koto-cineole. Guino Cusmaxo {Gazmita, 1919, 49^ i, 26—38).— 
When heated with ethyl alcohol, a-terpineol nitrosochloride is con- 
verted in satisfactory yield. into keto-cineole-oxi.me, and this with 
'nitrous acid gives quantitatively the pernitroso-com pound, from 
which the free ketone is obtained, alsO' quantitatively, by treatment 
with coneentrated aqueous ammonia' (compare (T'usmano and .T^'inarf, 
, 4 ., 1912, i, 272). ' 
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Saturated cyclic ketones containing ten carbon atoms in the 
inoleciil© and possessing the •CO’CH2* grouping and the general 
structure of keto-cineole may be divided into two groups : 
(1) iTientlione, tetraliydrocarvone, and tanacetone, and (2) camphor 
and pinocampho'iie. All show the same reactions of the carbonyl 
and of the adjacent methylene group, and opening of the funda- 
mental hexametliylene nucleus between the carbonyl and the 
neighbouring tertiary (or quaternary) carbon atom is possible in 
all cases ; rupture between the carbonyl and the methylene in addi- 
tion is, however, possible only with the ketones of the second group. 
With the latter, which possess a bridge,'^ keto-cineole must be 
classed. Keto-cineole exhibits marked physiological activity, which 
is to he investigated. 

Reduction of keto-cineole oxime by means of sodium and boiling 
amyl alcohol yields as one product an aminocineole, which forms a 
crystalline platsmchloridej (C|oHi70'*NH2)2,HoPtClo,2H2,0, m. p. 
233*^ (deoomp.). 

Inactive keto-cineole forms shining, white, lamellar ci^ystals, 
m. p. 42^, and yields a semicay'hazone, m. p. 220^^, and a pJiem/l- 
h^drazone, Ci(,H|(50*]Sr2HPh, m. p. about 160*^, which gi*adually 
loses phenylhydrazine. 

The us© of inactive a-terpineol mixed with some of th© dextro- 
rotatory form results in the formation of inactive and active keto- 
cineole-oximes. The active oxime forms prismatic crystals, m. p. 
168®, [a]p in methyl alcohol —11*8®. The active keto-cineole 
forms colourless, lamellar crystals, m. p. about 50®, [ap'"' — 44‘0®. 

Although keto-cineole contains two asymmetric carbon atoms, the 
optical activity, as is shown by the scheme of the synthesis, 


CMe 

CH. CH 

('jH', OH., 

\ / ■ " 
*CH 

CMesj-OH 


CMeCl 

/\ 

CH, c:n-oh 

I ^ I 

CH„ CH„ 

xk ^ 

*CH 

OMe^’OH 


CMe — O 


OH, CO 

I “ I 

OHj CH, 

\/ 

*CH OMoj 

(I.) 


is due only to the one marked with an asterisk, this being pre- 
existent in the active a-terpineol. ■ T. H. P. 


Halogenated Compounds of Keto-cineole. Cxjido Cusmano 
{Atti B. Acetid. Lmce% 1919, '[v], 28, i, 78 — 83. Compare pre- 
ceding abstract).— Keto-cineole is readily converted into moiio- 
chloro-(or monobromo-)keto-cineole (annexed formula), but further 
halogenation results in th© formation of deriv- 
CHg — CM.e— CO atives of carvomenthone (tetrahydrocarvone) . 

^ The structure of the monohalogenated com- 

I pounds is established by the action of 

CMe.^ potassium permanganate ' '(three atoms of 

('r|..T o'Kjgm per molecule of halogen derivative) ^ or 

of 'dilute potassium hydroxide solution, which 
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converts tlieiii into cineolic acid, thia reaction l)eii'ig similar to the 
traiisforiiiaiioii of analogous camphor derivatives iiito^ cainplioric 
acid* Wlieii treated with hydrogen bromide in ethereal solution, 
kekhciiieolo yields 1 :8-clil);romocarvo,menthoiie (lac. ei'L); the 
latter, and not 1 : 3 :8-tribron'iocarvornciitha'iie, is also obtain.ed ])y 
the action of hydrogen bronride on 3iK>nobroinoketo-cineol© under 
similar conditions, transforjiiation of* tiie cineole 'Mnidge” being 
accompanied by elimination hy reduction ot* tlio l)roinine atom 
from the methylene group next to the carbonyl. 

Monodiloroheto-cineole , CioH^rPXd, forms shining', elongated 
prisms, an, p, 78*^, and volatilises unchanged (compare CusmanO', 
this vol., ii, 61). 

. Monohnmiohef'O-diieole^ Cn,Hi 502 Br, forms transparent, colour- 
less, prismatic crystals, m. p. about 90^, and when, volatilised emits 
an odour of keto-cineole. By bromine (2 atoms per mol.) in 
chloroform solution, it is converted into^ a compound^ which 
crystallises in nacreous, lamellar crystals, m. p. 143®, and appears 
to be a tetrabromotetrahydrocarvone, C|()If;j 40 Br.}. T. H, P. 

Digitalis Glucosides. XXXIX, II. Kiliani {Bej\, 1911), 52, [./>'], 
200 — 205). — After many years of disappointment, the author has 
now succeeded in degrading a compound of the digitalis series, 
namely, digitogenic acid (A., 1902, i, 46), to simpler substances 
which may open up the way to a /inal elucidatioti of the compoaitio^n 
of the glucosidea. 

When heated at lOO® with ten times its volume of 50% alcohol 
and concentrated hydrochloric acid in the proportion 25 : 1 , digito- 
genic acid is hydrolysed to a lactone, (this may bo corrected 

:in the future), ;ui. p. 93®, [a|j,-79%5®, and a monobasic acid^ 
(or C^oHjjoOn), which crystallises well frotn diluted acetic, 
acid with O'SHaO, has m, p. 112®, [a]j., -'•79*8®, and forms a 
' mag nemtm salt wiih GILO. J. Ct W. 

Sapoains* b!. /WfKTKitsTmN and M,. M,A'XtM (/into. iJhim,. 

.\ctff, 1919, 2, 195 -203). A short smnniary of the present kno'w- 

ledge of saponiim is given, and aticniioiris directed to the need 
for more exteimive studies of the sapogenius whidi 'remain 'when 
these glucosidos are hydrolysed. lAr a preliminary investigation 
of this sort, i'he authors have chosen ilic Ha|)onins of iho I'lorse- 
chestnut and the soap-berry {Hapcndiin mpan/ma). These .may bf^. 
isolated as 'follows. ' The (irushed or powdered material is extractec'l 
with ether, then with warm 95% alcohol in the ji'resence of calcium 
carbonate, and the alcoholic extract is evaporated, diluted with, 
water, and digested with lead hydroxide for 'several days. After 
filtering and removing lead from the filtrate, the solution is con- 
centrated in a high vacuum. ■ For the further purification of the 
:'eaponins, dialysis may be advisable, aa the plant material contains 
a, good deal of sucrose. 

' ^ Horse-chestnut saponin is readily ^ hydrolysed by, dilute/acids in 
'"the.ooldd Sapindus saponin, however, is only partly degraded by 
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cold acids. It appears to be a mixture of giii cosides, wMcli gives 
a mixture of pentosides when partly hydrolysed (“initial 
sapogeiiins ’■’), these being converted intO' the “end sapogenins by 
means of warm acids. A peiitoside is also formed when the 
saponin is left with dilute hydrogen peroxide at 4,0^ tor some days. 
The sugars present include <WTuctose and d^-glucose, and rhamiiose 
and arabinose in the ratiO' 1:2 or 1:3, and the approximate com- 
position of the saponin is roughly 33—35% “end sapogeniii,” 45% 
hexoses, and 15% pentoses. 

Sapindus saponin may be bromixiated in :rn, ethyl-alcoholic solu- 
tion, The product has Just the same foaming power as the original 
saponin, but is no longer hscinolytic; in fact, it hinders the liseino- 
lytic activities of other saponins. 

Only about 6 grams of pure sapogenin can be obtained from 
100 grams of the crude saponin. The compound, has 

m. p. 319°, forma a mono-acetate, gives a fluorescent dye when 
condensed with resorcinol, and yields naphthalene derivatives on 
oxidation. J. 0. W. 

Ciirciimin* Pkafhulla Ohanuka Ghosh (T., ' 1919, 115 , 
292—299). 

Tannins* I. Hamameli-tannin* Kael Eeetjdbnbeeg 
1919, 52, [A], 177 — 185). — Although the constitutions of Chinese 
and Turkish tannins have been elucidated in all essential points 
by the work of Fischer and his collaborators (1912 — 1918), the last 
remaining problems will evidently require time for their solution, 
because these naturally occurring amorphous substances are very 
probably inseparable mixtures of very nearly related polygalloyl- 
glucoses. Grlittner^s hamameli-tannin is, however, a crystalline, 
and therefore probably individual, substance. With regard to its 
constitution, the only fact known is that it contains gallic acid 
and a now sugar (Fischer, A., 1913, i, 1352). Titration shows that 
there is no free carboxyl group. By treatment with diazomethan© 
in acetone solution, ham.ameli-tannin yields a friable methyl 
derivative which yields gallic acid trimethyl ether by hydrolysis 
with .A-sodiu:m hydroxide. The prolonged treatment with 6% 
sulphuric acid required to hydrolyse the tannin also' causes changes 
in the sugar produced. The author has therefor© hydrolysed^ a 
dilute aqueous solution of the tannin covered with toluene with 
taniiase (the preparation of which is described; dextrose must be 
removed), and obtained gallic acid and sugar (calculated as a 
hexose) in. quantities corresponding with the formula of a digalloyt 
hexosB'. 

The sugar, which has been obtained only as a yellow, viscous, 
Isevorotatory syrup, has not been identified'; it appears to contain 
a normar chain of six carbon atoms. C. B. 

Formp^tion. of PlaYone or Commarone Derivatives from 
Hydroxiyclialkoxies. J. Tamboe and Hahb Gobbee {Helv. CMm. 

^ A cta^ 1919, 2, 101—111). — ^Tambor has recently developed an easy 
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lisetliod. fur tlie syiitliesis of hydro'X,yiiavo.ij.e.s,, iiaiuc^iy, l)y tlie 
action of alcoliolic ])otassi'aMi liydroxide on tlio dibroinides of iicei- 
oxycrhalkoiies (A,_, 1916, i, 861), and Oewterlo and Kiieny liavo 
used this process in showing the connexio'H i)etw(‘f3ii lioinoorioclict.yol 
a.iid Iuieoli.li (A., 1917, i, 703). It is .now sliowii, however, that 
i'lavoiies are not always formed, eminiarones or couiiiaraiiories 
resulting in son.i€^> cases. 'Whether the rive- or six-inenibered oxygen 
ring is formed seems to (le;peiul on the position of the snl)st.itueiTte 
in the aldehyde co'inp)onent of the clialkone. 

2^ :4/ : 24rrihydroxyehalkoiie (2 :4-diliydroxy|)Iienyl 2-hydroxy” 
styryl ketone) (Gosciike and Taniboi;, A,, 1912, i, 195) is converted 
into the triacetate, giistexiing needles, in. p. 170' — 171^h and the 
dibromide of this, which crystallises in long .needles, ni. p. 144*^, is 
wanned with alcoliolic potassium hydro'xifle, and thus condensed 

d>d:>ood:vH,{OH), 

-OH 


to 2^ : en^of/lcoiin 


This crystallises as a woolly mass of yellow needles, :m, p. 144^, 
fO'iiTis a colourless diaeetate, m. p. 119^, and may l)e syiithesis'ed 
by the coiidoiiBation of resorcinol with (joumaritic chloride in, th© 
presence of aliiminiiiin chloride. 

The methyl ethers of this coumarone are not easily obtained by 
direct methylation. They have been prepared by Eap^s method 
for synthesising l-ben%oylcoii:maroi,ies (A., 1896, i, 303), namely, 
by the interaction of salicylaldehyde and the mo.no- or di-methyl 
ethers of w-chlororesacetophenone (A., 1918, i, 395). 2^-7/’yr'/fo/in/- 

4/mie4ho'irf/-l d) eamriilmumariyue forms small , lemon-yellow tablets, 
m. p. 253^ (deconip.), and its arclaU has m. p. 166^; 2' 

forms colourless prisms, m. }>. 102*^. Other 
foenzoylcoumarones pr©pa.rod incidentally, in the same way, include 

<lark yellow tab- 
lets, ITU p. 253^ (decomp.) {acetate, tn. p. 180^), from 2-hydroxy- 
3-mei:liO'Xybenzaldehydo and. w-chloro'resacetoplieuoue inonoinethyl 
( 3 tBer, and enzopt m imiarmis, small , did 1 

yellow prisms, nn p, 189^, f,rom the sa,me aldehj'de and <i>-chloro- 
pdiydroxyacetophenon©. 

The inilueuc© of the position of the substituents is further illus- 
trated by atiother example. 2-A <‘,etoKy iihenyl 4-metho'XyHty ry 1 

ketone dibromid©' yields p-m,ethoxybenzylidenecoumarano'ne when 
I’.reate'd with concentrated potassium hydroxide (Herstein and 
Kostanecki, A., 1899, 'i, 369), whereas 2-ac6tc>xypheoyl 2-m ethoxy* 
styryl ketone dibromide gives 2'-methoxyflavone. o-Hydroxy- 
acetophenone and o-methoxybenmldehyde are condensed by means 
of sodium hydroxide to ^-hydrog&pfhmyl Mtmic, 

yellow needles, m. p. 112®, the accMte of which, m. p. 64®, is con- 
verted into the dihnmide, OAc-CJTACO'CHBr«CB:Br*CeH.pOMe, 
m. p, 101® (deconip.), and then into 2^-methoxyflavoiie (2^-'methoxy 
2-phenyl-7-'benzopyrone), m. p. 103®, as indicated (compare A., 1912, 
i, 486). For comparison with <yrmthowyheM%yUdem,ecmmux^am 
this has been synthesised from co'umaranon© and o-methoxybenK- 
aldehyde; it crystallises in straw-yellow, prisms, m, p. 175®. 
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Otlier i>eiizt/li(Iei(emitni(tr(in()ni>i^, prei)ared from suitable 
a.'ldeliydes arid coaunaraiion.e, a, re as follows: 

yellow needles, hi. p, 2V2^ (decomp.) {acetate, very pale yellow, 
silky needles, m, ]). 17B^); ^3 : 3-r/'mc/;Aoa.7/-, long, pale yellow 

needles, :rri. p. 130*^; "liA-dwiethasoy-, ^slender, bright yellow needles, 

m. p. 182—183°; i-dimeJhylamino-, 

very dark red needles, na. p. 170 — 172°. J. C. W. 

Alkylated Conmaranonesy especially 1:1: 4-Trimetliyl~ 
coiimaranone. K. von Auwers and H. ^cniiTTE {Ber.^ 1919, 52, 
[.^], 77“ — 92). — 'The production of 0- aiid of C-alkyl derivatives of 
certain types of coumaranones has been already described (Auwers, 
A., 1912, i, 484, 486). The parent coumaranones have now been 
oKarnmed. 1 : 4-I)iniethylcouinaranone, b. p. 138 — 140°/22 mm., 
which is best purified by distillation (A., 1916, i, 440), yields by 
acetylation 'l-a^cetO'Xy-l : i-dimethylcoumarone, 

C,,H,,Me<:2i?d2>OMe, 

stout crystals, m. p. 29 — 30°, b. p. 170*6 — 171*5°728 mm., which 
is converted into 1-chloro- and l-bromo-l : 4-dimethyl coiimaranone, 
respectively, by chlorine or bromine in carbon disulphide solutioin 
and easily undergoes fission by treatment with warm acids, being 
converted, therefore, by p-nitrophenylhydrazine hydrochloride in 
aqueous-alcoholic solution into 4-hydroxy-w-tolyl methyl diketone 
di-y;“nitrophenylhy(lrazone (A., 1918, i, 193). 

1 :4-Dimethylcoutnaraiione forms an oxhne, Os>N, colour- 

less needles, ui. p. 129°. The ketone, which yields chiefly the 
O-methyl derivative by shaking with methyl sulphate and sodium 
hydroxide solution (A., 1918, i, 27), is converted mainly into 
1 : 1 : 4"triniethylcoumaran{>ne by boiling with inethyl iodide and 
sodium, methoxide solution, or, better, by treatment with sodamide 
and methyl iodide in ethereal solution ; in the former method about 
20%, and in the latter about 6%, of the O-ether is produced. The 
(7-ether is separated by conversion into the semicar]>azone. The 
proof that the new methyl g.roup is attached in position 1 is 
obtained indirectly by showing that 1 : 4-dim.ethylcoumaranone by 
ethylation and 4-methyl-l-ethylconmaranone by methylatioii, as 
above, yield the same l:4rmmethyhl-efdiylcoumaram>om'^ b. p. 
135— 135T)°/18 mm., Df T056, n!§ 1*5359 {semdmrhacone,, colour- 
less needles, m,. p. 184—187°). A .second proof is furnished by 
heating 1:1: 4-trimethyleoumaranone with sodamide in boiling 
benizene or toluene, whereby a-p-ta!>yloxyimhut7/7*amide, 
CeH4Me*0-CMe2*CO*NH:2, ' 

colourless prisms, m. p. 84 — 85°, is obtained. G. S. 

" Coumaranones and Hydrindones. Kari vok ' Aitwuubs and 
Elisabeth Ahffbkberg (Ber., 1919, 52, [J5], 92 — 113).- — ^In coiv 
nexion with the conversion of benzylidene derivatives of substituted 
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t!OUiiKiraiioiies uito ilavoiioLs (Aawer^^ ujid Tolil^ A.j lOl-i, i, 981) 
and tlie tlwsioii of the fiirau ring of coiiiiui ratio lies by se,mi€a.rl)a,7,i(le 
and certain ary Ihydrazi lies (A.uwers and Miiller, A., 191S_, i, 27), 
the eviclenc© hitherto obtained hay allowed certain geiieraliBataons 
to be made regarding the inllueiuje of sulistitneiity on tlie stability 
of tile fiiraai iving (Aiiwery and /or. d'L). To fortify this 

evidence, the liehaviour of a further series of coinnara/iiones to-wards 
seniicarl) azide a,ud towards /anitrophenylhydraziiie lias been 
©xaniiiiech The coninaranono is treated with seinicarbazide hydro- 
chloride (2J — 3|' :mols.) and sodium acetate in aq ii eons*' alcsoho lie 
solution at for three to four days, or is heated on the water- 

bath for a few hours with y^-nitrophenylhydrazi'ne hydrochloride 
ill aqueous-alcoholic solution; according as the prculintt is a mono- 
•oir di-aemica:rbazon© or a mono- or c1i-ii^nitrophe^ylhydra•7iO■^le, the 
furan ring of th© couniaranon© has not or has been ruptured. 
Thus 4-nietho'Xycoumaranone yields the semi ear hazone, 
colouiiesB needles, m. p. 225 — 226^, bniiethoxycoiiniaraiioiie yields 
the semviearhrwine, faintly yellow needles, in. p. 

213—215®, 3 :5-djimethylconmaranone yiehls tlie semieathazone^ 
colourless needles, m. p. 249—251®, and tlie ihnitrfh 
pherhplJifdrazo'ne, C|oHjr,(hiN.^, red needles, :in. p. 233®, cournaranon© 
yi elds 'O-h ydrox-fpli phen ylh pd mzmi e , 

' OH•Ga^i4<7(:N*Nt:^0,JdpNO.)<^T:N•N^ 

InowniBh-red, crystalline powder, m. p. about 265®, 5nn©thyb 
cou TO araiione yields %diydromp- p-/ {didplyoiealddp - ui t mph enylh ydr- 
azom^ in. p. about 260®, Gnuetliyleoixmaranone yields 2difdfox}p 
mdatpIfflpomldd-p-nMreyphenpIhpd^^^ ChjTTjgOr^N,^, lirownish- 

violet, crystalline powder, m. p. about 270®, 5“:metlioxyconmaran • 
one yields 2dhpdxaxp/4r-nirtJio\rpphenpf{di/f^>e(ddhi>^^^^^^ 
hi/drazone, brownish-violet, crystalline powder, m. p. 

264®, and, 4-inethoxycoumaranone yiehls 
plmipIplyomM/dp-ni tm phemjlhydfmon e , recldislnbrown, ' crystal - 
line powder, ro. p. 264,®. 1 :1 :4-TriTri6thyleoi'i:riiaranone (preceding 
abstract) yields a poiUroidimjdlipdramnx^ canary- 

yellow needles, in, p. 148®. The resultH.eonhm ihe generalisations 
previously m.ade, to which a fourth, is now added, namely, the furan 
ring of 1 rl- dialky Iccmmaranonea k charaeteriBed by its special 
stability. 

Since it is possible that the varying stability of the emnnaranones 
towards ketone reagents may 'be conditioned by their varying 
tendency to undergo ©nolisation, the beha'viour of the substances 
during .acetylation and during bromine titration, by Meyer’s method 
has been , examined. No differeneoB' could' b© detected. All the 
coumaranones acetylat© smoothly (of course, provided there is a 
hydrogen atom, in position 1). Moyer^s bromine method' shows 
that th© coumaranones in question (that is, coninaranones which 
do not .contain an acvl substituent in position 1 [compare Anwera, 
1912, i 484, 1009]) are, almost entirely , ketonic in the >soBd 
state,,, in the fused 'state, and ©von" after keeping in alcoholic, solu- 
'tion,Vfor .several days.' 5*Metho:^coumarapcne'.'yW 
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coloiu’Jess ueeiUes, an. p. 74 — 76^-^, by treat* 
iiieiit 'with cold ^ pyridine and acetyl chloride, and 3 ; 5- dim ethyl- 
couniaraiione yields %acctoxy-Z : colo-uriess 

needles, ni. p. 65 — 66^, by boiling with acetyl chloride, and 
1-hronio-?} yellow needles, na. p. 105°, 

softening at 103°, by treatment with bromine in carbon disulphide 
solution; the bromo-derivative is converted by sodium carbonate 
in boiling aqueous acetone into the etlier^ 

( C„H-2Me2<J;^>CI[) 0. 

colourless needles, ni. p. 210 — 212°. 

Since a-hydriiidones are allied to coumaranones in structure, it 
is not impossihle that they also might be ruptured in the 5-ring 
by ketone reagents. However, the following hydrindones all react 
normally with semicarb azide and with j>nitrophenylhydrazine : 
1-hydrinclone yields a semicarbazone, and ’^-nitrophenylhydramne, 
C15H33O2N3, brownish-red leaflets (from xylene) or orange, crystal- 
line powder (from, glacial acetic acid), m. p. 234—235°, 2-methyl- 
1-hydrindone yields a semicarbawne, colourless, crystalline powder, 
m, p. 200° with previous softening, and a p-mtrophenylhydrmonej 
brownish-red, microscopic crystals, ra. p. 167 — 168°, 2-phenyl-l- 
hydrindone forms a i^cmicaThazone, stout crystals, m. p. 211 — 212°, 
and a p-nifrojdHmylhydm red crystals and yellow leaflets, both 
having m. p. 174°, and changeable the one into the other by 
crystallisation from suitable solvents, 3-phenyl-l-hydrindone forms 
a sem.ic(whazoue, colourless crystals, m. p. 223 — 225°, darkening at 
218°, and a p-fiitroiyhenylhydra^^^^ brick-red crystals, m. p. 
220—221°, and ^-metdioxy-%meJJiylA-hydfindo7 b. p. 148°/ 
10 mm., D? M 16, 1)^’ MISS, 7?,, 1-55316, 1-55884, % 1%57529 

at 16'9°, prepared from P-p-niefJwa:!y]}heM7/l-a-methytpropianyl 
<Mmide, OMe*CfiHpCH/CHMe*COCi, b. p.‘l67°/23 mm. (the 
add' itself, colourless needles and prisms, ra. p. 40°, b. p. 

308°, is obtained from ethyl b. p» 

176— 177°715 mm., B,r ri0894, Df 1-085, 1-56213, Wj, 1*57009, 

'Up 1-59339 at 15*6°, which is itself obtained by wattaing Wallach^s 
ethyl i6-h,ydroxy-i9-p-m,etlioxyphenyl-a-methylpropionate with phos- 
phoryl chloride), forms a sendcarbazofie^ colourless, crystalline 
powder, m, p. ' 215* — 216°, and ■g-nitrophenylhydrazone^ yellow 
needles, an, p. 163—164°. 

Since the hydrindone last mentioned corresponds in structure 
with 4-metlioxy-l-methylcoumaranone, which is most easily 
ruptured by semicarbazide, it is improbable that any ' member of 
the hydrindonC' series can be ruptured by ketone reagents. . None 
of them exhibits the character of an enol ; they cannot be acetylated 
'and do not absorb bromine in the Meyer titration method. . Only 
in one case has the 5-ring of a 'hydrindone given evidence of in- 
stability; 2-phenyl-l-hydrmdQne, after exposure to air for thpe 
months, yields j8-deoxybenzoin-o-carboxylic acid by auto-oxidatiou. 
(compare Salway and/ Kipping, T,,'1909, 95, 116).' €; S. 
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Spectrocliemistry of Coumaranones and of Allied Bicyclic 
Ketones^ K. von Auwers {Ber., 1919, 52, [JJ], 11 3- — 129).- -It lias 
been sliown (pre<3ediug abstracts) tliat the coiunaraiiO'iies behave as 
desiiiotropic substances towards chemical reagents, but m the solid 
or fiised state are almost entirely ketoxiic. The same conclusion is 
reached on spectrocheinieal evidence. For conmarones of the ty^ie 

the mean values of the specific exaltations are 
+ and (A., 1915, 

ii, 297),. and for those of fclie type 7fS„ + 0*87, 

J^Sd + 0*92, - S,, 4- 46% and i?:Sy-X + 51%. In both cases 11/ 

may be alkyl or alkyl oxy-groups. When the constants of the 
coumaraiiones ai*e calculated on the assitmption that these are 
hydroxycoiimarones, the mean values are + A2u4-0'tS3, 

~ + 70% and - 2,, + 82%. The exaltations of the refractions 

agree with those of the couraarones, but not those of the dispersions. 

CO 

Coniiiaranones of the type R<C^^^_^CE-'E/' must be ketonic. The 

constants for such are -SX + ldH, E2j>+ 1*41, + 89% and 

EX - X + 105%. The mean values of coumaranones which are 
capable of enolisation, calculated for the ketonic formula, mv. 
EX + 1 + 1 *48, EX “ X + 86% and EX - 2, + 97%, values 

which agree with tliose of the preceding coumaranones. The 
optical evidence shows, therefore, that all coumaranones a,s yet 
examined are ketonic and not enolic in structure. It is also shown 
speetrochemieally tliat the so-called CDumaianonecai'boxylie ester is 
really the enol, 2-hydroxycoumarilie ester, a result which confirms 
the chemical evidence (A., 1912, i, 1009). 

It has been shown (Auwers, A., 1918, ii, 343) that l-hydrindones 
and I-ketotetrahydronaphthaienes exhibit higher exaltations than 
the homologues of acetophenone structurally allied to them. A 
further example is ]>resented by 6-methoxy-2-in6thyl-l-hydriiidono 
(preceding abstract) when compared with. 3-methoxy acetophenone. 
The same phenomenon is seen with heterocyclic Icetones containing 
two ring systems, such as the coumaranones and the chromanones. 
However, when the carbonyl group in a bicyclic ketone is not 
attached to the aromatic nucleus, no conjugation occurs, and such 
substances should be optically normal. This is practically the case 
with 2-hydrindone and the lactone of o-hydroxyphenyl acetic acid, 
for which the values + 9*40 and +0‘10, 572|, + 0*42 and 0T1, 
EXi “• + 1474 and + 187', and ~ S.* •" and + 14^^^ respectively 

are recorded. 0. S. " 

Guvacine. K. Hess and F. Leibbrandt - (Her., 1919,. 52 ^ 
[j^], 206— 212. Compare A., 1918, i, 401—403).— In the earlier 
paper, guvacine was said to be demethylated arecaine, and dihydro- 
guvacine to be identical -with ?)<fonipecotinic acid. Freudenberg, 
on the other hand (;ilnd.), claimed that guvacine is demethylated 
arecaidine, which would make dihydrogiivacine identical with 
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iiipecotinic acid. Hess now agrees with Freudeiibergj and witli 
Winter stein and Wemhagen (this vol., i, 171). The discrepancy 
was due to the properties of 'wonipecotinic acid and dihydrogiivacine 
not being sufficiently well established, and to the fact that a speci- 
men of supposed nipecotiiiic acid obtained from technical 
a-picoiiiie '' proved, after all, to be '/sonipecotinic acid. 

Guvacine is therefore 1:2:5: 6-tetrahydropyridme-3-carboxylic 
acid, guvacoline is its methyl ester, arecaidine its l-methyl deriv- 
ative, ^and arecoline the methyl ester o-f this, whilst arecaine is to 
be cancelled. 

The statement in the earlier paper that methylguvacme gives the 
ethyl ester of guvacine when boiled with alcoholic hydrogen chloride 
is also in need of correction. The ester arose from uimiethylated 
guvacine, and the ethyl ester of methyl guvacine was left in the 
residue from the distillation. 

The following table gives the corrected data for the decom position 
temperatures of dihydroguvacin© (from guvacine regenerated from 
guvacoline), nipecotinic acid (Ladenburg), and 7cS*onipecotinic acid, 
and their hydrochlorides, platinichlorides, and auriclilorides : 

Acid. HCl. Pfc. Au. 


wNipecotinic acid... 328° 280° 245° 213—214° 

(IHoO) (IHoO) 

Nipecotinic acid 249—250° 239—240° 212—213“ 105—197° 

Dihydrogiivacm© ... 252° 232—234° 236° 195° 


J, c. w. 

The Mobility of Hydrogen Atoms in Organic Molecules. 
Action of Phenylhydrazine on Dioxindoles. 3, Martinet 
(Gonipt. rend., 1919 , 168 , 689 — 691 ). — Dioxindole and five of its 
hoinologues, when acted on by phenylhydr- 

-C’N'NHPb phenylhydrazones of the type 

j I Iqq ' ^ of the annexed formula, one molecule of the 
\/\,/^" phenylhydrazine acting as an oxidising agent 

NH and the other combining to give the hydrazone. 

Thus, in all these cases, a hydrogen atom 
attached to a carbon atom which was joined to a second carbon 
atom carrying a double linking was mobile. W. G. 

New Isomerism of the Isatogens. Paul RugglI' {Ber., 1919, 
52, [B], 1—8).— It is customary at present to represent isatogens 

by a quinonoid formula, By heating certain 

intensely coloured isatogens with alcoholic hydrogen chloride under 
pressure, the author has obtained less intensely coloured isomerides, 
for which there appears to be no formula possible except Baeyer^s 

original formula for isatogens, namely, formula 

accords well with the properties of the new isomerides. Thus 
6-mtro2-phenylisatag©n, NO.TC(jH 3 <C^Q^CPh,' is converted into 
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G.H.'NO, , „ 11 . . . 

tlie isomerkU, ^ needles, to. p. 

151— 152^j wiiicli remains imciianged in pyridine solution after 
prolonged exposure to sunlight, forms an C3_4H0O4^Njj, yellow 

erystals;> m. p. 180 — 181® (decomp.), and differs from 2 : d-dinitro- 
tolaii in heing saturated and in being precipitated unchanged by 
the addition of water to its solution in concentrated sulphuric acid. 

Similarly, quinonoid ethyl 2-phenylisatogen-6-carboxylat© is con- 
verted into an uomeride^ faintly yellow needles, m, p. 
100-5 — 101*5®, and methyl isatogenate is converted by methyl- 
alcoholic hydrogen chloride at the ordinary temperature into an 
immeride, citron-yellow needles, m. p. about 165® (decomp., 
beginning at about 150°). The latter isomeride in acetone solution 
containing sodium iodide yields no iodine by acidification, whereas 
the corresponding quinonoid ester produces a considerable quantity 
by similar treatment. C. S* 

Amino-derivatives ol 2/-MetJiylplienaztlxionium. -F. Kehr- 
MANN and Pauline Zvbs (5er., 1919 , 52 , [.S], 130 — 141). — The two 
series of salts of iF-methylphenazthionium correspond optically with 
those of phenazthionium, but are considerably less stable (Kehr- 
mann and Sandoz, A., 1918, i, 126 ). Since it is known that the 
introduction of electropositive groups, such as alkyl and amino- 
groups, into the chromogens of ''oniumP^ dyes renders the salts 
more stable towards water, amino-derivatives of A-methylphenaz- 
thionium have been prepared. The salts, however, are less stable 
than was anticipated. 

Z-Nitro-'E-methyUMcMUplw 


citron-yellow crystals, m. p. 177®, is obtained by the action of the 
strongest nitric acid in glacial acetic acid on A-methylthiodiphenyl- 
amine with cooling and the subsequent addition of water. By 
using twice the quantity of nitric acid, Z*^-dinitTo~lS-7n€thyUModk 

'phenylamine S-oMde^ is obtained, 

pal© yellow prisms, darkening at 280® and decomposing without 
melting at a higher temperature. The position (5f the nitro-groups 
in the ;/K«'a^poBitions to the nitrogen atom is proved by the identity 
of these iiitro-derivatives with the products of the methylation of 
3-iiitro- and of 3 : 6-dinitro-thiodiphenylainme A?-oxide (unpub- 
lished obaervatioUvS with SchmajewsH). By reduction in alcoholic 
suspension with stannops chloride and hydrochloric acid, the moiio- 
nitro-derivative yields hhe colourless st*annichloride, ' and, uliiimhtely 
the ' of F-amino-iV-methylthiodiphenylamine, which is^ 

extremely unstable ' on account of ' its , 'tendency to osidisev'' "By 
acetylation.., 'acetate b»iling;.8uetic a»phydiide, ihe/ 
hydrochloride; ' yields,' 'd^’^^eiyimmpnJdT’E^-^methyhMoM 
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colourless needles, m, p, 169°. Tlie 

.acetyl derivative in glacial acetic acid solution is converted by 
aqueous sodiiini nitrite into 

amine 8~0Mde, NHAc*CgH3<..gQ_P>CgH^, colourless crystals, 

decoinp. about 235°, and by concentrated aqueous ferric cbloride 
into the ferri chloride, black needles, of tbe ineriquinonoid dye, 
wliicb is converted by percbloric acid solution into the ‘perchlorate, 
C3QH23O1QN4CI2SX2,, bluish-black needles. When 3~acetylamino-iT ~ 
methylthiodiphenylamine is boiled with 50% sulphuric acid, a 
cherry-red solution of the meriquinonoid sulphate of the acetylated 
base is obtained. This becomes orange as the acetyl group is hydro- 
lysed, and uitiiTiately olive-green when the solution is treated with 
hydrogen peroxide and concentrated sulphuric acid. The olive- 
green colour of the di-acid salt of the holqquinonodd dye remains 
at first unchanged after diluting the solution, with ice- water, but 
rapidly becomes dirty blue as the salt hydrolyses. 

A similar series of compounds is obtained from 3 : 6-dinitro-A- 
methylthiodiphenylamine ^-oxide, namely, 2>:Q<liamino-l^~methyl- 
thiodiphenylamine dihydrochloride, unstable, colourless needles, and 
its quinonoid oxidation product, which is isolated as the diper- 

chlorate, or 

N .Hj, 

violet leaflets with copper lustre (this salt is not hydrolysed by 
watex'), 3 : Miacetylamin(hl^-methylthiodiphenyla'm/m colourless 
needles, m. p, 265°, and 3 : %-diacetykmivino-l^-methylthiodiphenyU 
amine B-omde, almost colourless crystals, decomp, about 270°. 

a 8. 

3 : 2'-Diqtdnolyl-2-carhoxylic Acid. K. vok Jjinatowicz and 
,Bt. von NiEMUNTOWsia {Bcr,, 1919, 62, [/i], 186— 188).— 2-C/yawo- 
1-hemoykl :2-dihydro-d :2^-diipimiolyl, GNAJgHqB^iN'CgHolSr, honey- 
yellow crystals, m. p. 210°, is obtained by addi'ng benzoyl chloride 
to a suspension of 3 : 2^-diquinolyl in aqueO'iis potassium cyanide 
solution (compare Reissert, A., 1905, i, 472, 925). When left with, 
concentrated hydrochloric ^acid for twenty-foxxr to forty-eight hours, 
it is hydrolysed, and, after neutralisation with sodium %droxide, 
yields 3 -AiqmnolyUZ-carhQa'ylic acid, C4QH22O2N2., m,icroscopi<^ 
plates of rhombic habit, m. p. 192° (decomp.), wiiich forms a 
f<ilver salt, exhibits also basic properties, and is converted into 
3 : 2^-diqumolyl by heating, C. B. 

Sjpttieses of 8 : B'-Dihydroxy-5 S'-diquinolyl and a Case 
of Direct CMorination by means of Ferric Chloride. L» T. 
Bbatz and Bt. 'von Nibmbntowski {Ber., 1919, 32, '[S], 189—194). 
’—When a solution of S-hydroxyquinoline in about 3"*^ liydrochlotic 
acid is boded with^ ferric chloride solution (89' grams in 200 'grams 
of water) 'for two hours, and then basified with sodium hydroxide 
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solution and the black precipitate boiled with concentrated 
aqueous sodium hydroxide, the alkaline solution contains as the 
chief product of the reaction 5 : 7-dicMoro«8-hydroxyquinoline, the 
by-products being 5 -chioro-8-hydroxy quinoline and the dihydroxy- 
diquinolyl described below. 

When a O' 3% aqueous solution of 8-hydroxy quinoline at about 
40^ is treated with ferric chloride solution (35 grams in 100 grams 
of water), and is then treated as above, 8 : : 5''- 

di(£imiolyl is obtained in considerable quantity, together with 
chlorinated products. The formation of the latter is avoided by 
using ferric sulphate in place of ferric chloride. The dihydroxy- 
diquinolyl, Ci3ll^2^2^2? foi'uis brownish-yellow crystals, m, p. 
320 — 322°, softening at 310°. It is soluble in dilute mineral acids 
and alkalis, forms a hydrochloride, Ci8Hi20o]Sro,2ITCl,2H20, 
yellow crystals, and diacetyl derivative, crystals, m. p. 187°, soften- 
ing at 180°, and has been prepared from 3 : 3''-diammo-4 : 4^-dihydr- 
oxy diphenyl by the Skraup reaction. C. S. 

Four-menibered Cyclic Ureas. I. History and Nomen- 
clature. William J. Hale (/.^ Anm\ Ghenu Hoc., 1919, 41 y 
370-— 378). — In 1869, Schiff obtained condensation products of 
urea with certain aldehydes, to which he assigned structures based 

on the ring system, -ISKCq^N-. Since that time, Schiff's theory 

has been practically abandoned (see, especially, Dixon’s work on 
the formaldehyde reaction, T., 1918, 113, 238), but other com- 
pounds have been discovered which unquestionably contain this 
heterocyclic system (see Fromm, A., 1893, i, 575; 1906, i, 656; 
1913, i, 207; Frerichs and Hartwig, A., 1906, i, 74, 163; Senier 
and Shepheard, T., 1909, 95, 604). 

In the further development of the subject which the author con- 
templates, a proper system of nomenclature for these four- 
membered ring compounds is desirable. Names with the root 
'^diass-” would be rational, bub in recognition of Fromm's work 
as the pioneer, and of his terms ^'alduret'^ and ketiiret,'^ the 
following arrangement is adopted: 


GE.di I •3>00 
Uretidone- ' 


.NH\ 

CH.< >CH., 
‘\NH/ ' 

Uretidine. 


CH <{ )aR 

Ui’ete, 


Nch^ ch.^^ ">co 

Uretine. XTrefcone* 

■ J. c. w. 

i Pour-mexnbered Cyclic Ureas. II. Condensation of 
‘isoCyanic Acid with, a Schifi Base. William ,T. Half, and 
iNoRBEBT A. Lange ( J . Amer. C'hem. ,Soo., 1919, 41, 379 — 388).~ 
When finely powdered potassium cyanate is stirred into a cold 
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c.oiiceiiirateil solution of beiizalclazine iu glacial acetic acid and the 
solution is left in a vacuum desiccator over soda-Iiin© for a few 

days at 0°, 1 :4i-di-pheriylureiidone, slowly 

separates in slender needles^ m. p. 224—225'^ (decornp.) (compare 
tile result obtained by Bailey and Moore under other conditions., 
A., 1917, i, 355). The compoulid forms a Z-acetyl derivative, ni. p. 
237^j and yields benzaldehyde and phenylcarb amide on hydrolysis. 
It cannot, however, be obtained by the condensation of these two 
substances. If warmed together or mixed with a little alcohol and 
a few drops of sulphuric acid, they yield 

varhamide, CHPh(NH*CO*NHPh)o, m. p. 198-^199'^ (decomp.), 
whilst condensation wnth alcoholic hydrogen chloride furnishes the 
hydrocldoride of pJieJiyl~oL-eth(>xyhenrjylc(v^^^ which is hydro- 

lysed to the free NHPh'CO'NH-CHPh'OEt, an amorphous 

substance, softening at 150 — 155°, when its alcoholic solution is 
poured into water. 

Benzylidene-ethylamine reacts with wocyanic acid in quite a 
different manner; no crystals separate, but if the acetic acid is 
removed by a current of steam, 4 : Qi-dd.lx)eAophenyl-l-ethylh^^^ 

hydro-1 :^ATiazine^ CHPh<^^^^^Q^NH, may be isolated in 

clusters of needles, in. p. 226°. 

Staudinger has already directed attention to the similarity 
between carbiinides and ketens with respect to their reactions with 
iinsaturated compounds (A., 1917, i, 666), and it is noteworthy 
that he has found the same kind of 'divergence between beiizylidene 
derivatives of aromatic and aliphatic amines as that illustrated 
above (A., 1910, i, 586). J. C. W. 

Diacetylindigotin. D, Yorlanber and Johannes von Pfeipfek. 
{Ber., 1919, 52, [7?], 325 — 329). — Proof is adduced that the acetyl 
groups in diacetylindigotin are attached to nitrogen, which helps 
to explain why the compound differs so widely from indigotin in 
colour. 

Indoxylic acid, prepared by fusing the sodium salt of phenyl- 
glycine-o-carboxylic acid with sodium hydroxide, is heated with 
acetic anhydride at' 90 — 100°, and thus converted into A"-acetyl- 
indoxyl (A., 1901, i, 563). The position of the acetyl group follows 
from the fact that acetylanthranilic acid is formed if the com- 
pound is boiled with an excess of potassium, permanganate in 
acetone. Diacetylindigotin is formed intermediately, and it can 
be prepared conveniently in this way if an excess of permanganate 
is avoided. It crystallises from benzene in red prisms or pyramids, 
m. p. 245— 2S0°, and yields a comparatively soluble form of 
indigotin when boiled with an acetic acid solution of hydrogen 
chloride. 

{?-AcetyIindoxyl (ihidd) yields indirubin when oxidised by per- 
hydrol in acetic acid solution. 

Although indoxyl yields ' the two acetyl derivatives, indigo- white 

TOt/* OXVT. i. ' I 
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oiiJy viftldy d,ii 6 cliacetyl derivaUve. Tliiy is tlie iV-isameridej for 
it may b© -oxidised to acetylantliranilic acid. 

Diac€fiil~o-dim.etliylind/L(j(t~u'Jiitc, Co2H«(,04]SJ.j, obtained by acetyl- 
atiiig tlie alkaline solution of '' o-tolylindigo-wMte/' crystallises in 
white tablets, in. p. 245 — 248^, and may be oxidised by nitrogen 
trioxide fumes to Siacef^yl-o-dimethylindigotm, orange-yellow 
tablets, in. p. 178° (decomp.). Tlie corresponding dibenzoyl cojii- 
poimd forms yellow crystals, ni. p. 175° (decomp.). J. C. W. 

Mercury Mercaptide Nitrites and their Reaction with the 
Alkyl Iodides, I¥. Chain Compounds of Sulphur (cow/- ww/cd/). 
Prafulla Chandra Ray and Prafudla Chandra Guha (T., 1919, 
115, 2G1~271). 

Bihydroxydihydroglyoxalines and their Conirersion into 
Glyoxalines . II. Otto Piels and Garry Salomon (Ber., 1919, 
52 , IB], 43 — 51. Compare Diels, A., 1918, i, 448). — Furtlier ex- 
periments have been undertaken to characterise and to confirm 
the constitution of 3 :4-'Oxido-2~phenyI-4 : 5>dimethyl-3 :4-dihydro- 
glyoxalin© (loc- cit,). It reacts additively with acetyl chloride to 
form a cowyiound, CisHirjOoNoCl, colourless crystals, m. p. 148°, 
with benzoyl chloride to form the compound, C|gHi702N2Cl, 
crystals, m. p. 162° both of which are stable, with phenyl carbimide 
in pyridine solution to form the compound ^ 04^1137021^3, colourless 
crystals, m. p. 140°, and with ethylcarbimide in benzene solution 
to form the compound^ C44H47P2NS, crystals, m. p. 116 — 118°. It 
is conveited into 2-phenyl-4 :5-dimethylglyoxaline by anhydrous 
ethylamine in benzene solution at 160°, or more smoothly hy 
phenylhydrazine at 200 — 210°. C. S. 

p^rf-Naphthylenediamine and Selenious Acid. O. Hinsberg 
(Ber,, 1919, 52, [R], 21 — 28). — ^The reaction studied by Bachs (A., 
1909, i, 426) has been more thoroughly examined. 2>er/- 
Naphthylene diamine (2 mols.') dissolved in pyridine is treated with 
a solution of selenious acid (1 mol.) in aqueous pyridine, whereby 

dihydrodi-pevi-naphthaselendiazoley 04QHfj<C^^^Se<C^^^C4QH^., 

is obtained after the addition of water. It forms yellowish-red 
flocks, m. p, 120°, and is oxidised veiy easily, even by air, to 

dd-peTi-nayJithmfJe7idi azole , brown, 

crystalline powder, ' m. p. above -300°, which is very sparing^ 
soluble ill all solvent except pyridine (hydrochloride, blackish- 
violet needles). Bi-perf-naphthaselendiazole is decomposed by zinc 
dust, glacial acetic and concentrated hydrochloric acids on the 
water-batht yielding hydrogen selenide and 1 : 8-naphthvlenedi- 
amine, and is oxidised by ferric chloride and hydrochloric acid. 
Yielding a black powder, decomp. ^ above 300°, the nature nf which 
has not been ascertained, but it is probably identical with the pro- 
duct obtained from equal molecular quantities of seletiic acid' and 
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1 : 8-iiaplit]iyleiiediainiii6 by warming in dilute acetic acid solution 
on the water-batb. 

Tbe beaiing of the preceding results on tbe autlior’s tlieory of 
fcbe structure of tbe seleiiiuin atom (A., 1918, ii, 106) is discussed. 

' C. S. 

Distillation of Egg Albumin tinder Reduced Pressure. 
Ame Pictet and Maec Craaieu (llelv. €him, Acta, 1919, 2, 
188 — 195). — ^Tbe tar obtained by tbe dry distillation of animal 
matter contains substances like aniline, pyridine, and quinoline 
wbicb bear no relationship to tbe amino-acids of tbe proteins. Tbe 
question arises, therefore, whether tbe protein complexes contain 
such atomic groupings, hitherto unrecognised, or whether these 
compounds are formed by the pyrogenic transformations or con- 
densations of the primary decomposition products. In the hope 
of throwing some light on the problem, the authors have distilled 
4 kilos, of egg-albumin under a pressure of 20 — 22 mm., but with 
little success. 

Up to 70°, the only product is water; at about 150°, a brisk 
evolution of gas commences, mostly soluble in sodium hydroxide 
or dilute sulphuric acid; towards 220°, a yellow oil begins to distil, 
but at 350° distillation ceases, a very porous and light coke being 
left behind. The relative proportions of the products are as 
follows: water, 30%; organic compounds dissolved in this water, 
6%; insoluble oil, 9%; coke, 32%; gas and losses, 23%. 

The organic compounds are entirely soluble in ether, and can be 
differentiated into acidic, basic, and neutral fractions. Acetic, 
propionic, w-butyric, and succinic acids may be detected in the iirst 
fraction, but no aromatic acids. The hulk of the bases distils at 
about 175°, and appears to consist of a single primary amine of 
the formula CdHgN. It is a very mobile oil, which does not form 
a diazonium salt, but liberates benzene and nitrogen when warmed 
with nitrous acid, It is suggested, therefore, that the base may 

be a dihydroaniline of the formula It 

forms, a 'plcrate, m. p. 185°, and may be acetylated or benzoylated. 
Pyrrolic bases of higher boiling points are also present. 

The chief product of the distillation is found among the neutral 
substances. It, is isohexoamide, CHMe 2 *CH 2 *CHsj’CO‘NH 2 , m. p. 
120°. The isolation of this amide has important consequences, 
since it throws light on the origin of the is'ohexonitrile, which' is 
one of the principal constituents of animal oil (Weidel and 
Ciamician, A., 1880, 403), and also links this nitrile with leucine, 
the main product of hydrolytic cleavage, in a common stock, 
namely, a diketopiperazine ring substituted by an ^sobutyl radicle. 
Thus, in the formula 

CHMegUH.UHO />OHR, 

' ' Xnh-i-co/ 


I* 
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cleavage at a and h results in the formation of leucine, and at c 
and d in the production of isohexoamide. The neutral fraction 
contains other amides of fatty acids and compounds of the indole 
series, including indole itself, which has not been reported in 
animal oil. 

It was expected that the aqueous portion of the distillate would 
contain laevoglucosan if egg-albumin contains a glucose grouping, 
but no trace of the substance could be detected. J. 0. W. 

Compressibility of Aqueous Solutions of Casein and 
Peptone, Sven Palitzsch (/. hmer. Ghem, Soc,, 1919, 41, 
346 — 351, and Gompt, rend, Lah. Garish erg^ 1919, 14, 14 — 20). — 
The compressibility, hydrogen-ion concentration, viscosity, specific 
volume, and density of acid casein solutions, alkaline casein solu- 
tions, and peptone solutions have been measured for a series of 
concentrations at 20°. The compressibilities were measured over 
the range 100 — 300 megabars. The compressibility of casein solu- 
tions decreases with rising concentrations, and' very nearly tO' the 
same extent in weakly acid and in weakly alkaline solutions. The 
compressibility of peptone solutions also decreases, even ' more 
markedly, with rising concentration. For the concentration of 
10 grams in 100 grams of water, the compressibility of acid casein 
solution is 40*6 x 10*“®, of alkaline casein solution 40*6 x 10"“®, and 
of a peptone solution 39*0 xlO~®. J. F. S. 

Nuclem Metabolism. ¥1. The Cleavage of Nucleotides 
by means of Hot Aqueous Picric Acid Solutions. Isolation 
of Crystalline Cytidine-phosphoric Acid. S. J. Thannhauser 
and Gr. BoRFMXjLLER {Zeitsch, physiol. Ghem,^ 1919, 104, 65 — 72). 
— The triphosphonucleio acid obtained from yeastrnucleic acid by 
hydrolysis with ammonia was further hydrolysed by treatment with 
hot picric acid solution. From the reaction mixture, a crystalline, 
brucine salt of cytidine-phosphoric acid was isolated, 

C9HiAN8P(C23H,eO,N^)2, 

m: p. 180 — 182°. This yielded the free cyt^diner-phosphoric acid, 
in a crystalline condition, monoclinic-sphenoidal 
crystals, m. p. 227°, [a]g^ = 4 - 23*43°. The two triphosphonucleio 
acids previously described (A., 1918,, i, 47) were submitted to the 
picric acid hydrolysis. Both yielded the brucine salt of cytidine- 
phosphoric acid, but only from the 7-triphosphonucleic acid, m. p. 
205°, was the free' cytidine-phosphoric acid isolated in the crystal- 
line condition. The inactive triphosphonucleic acid, m. p. 
185 — 187°, is therefore not regarded as a pure substance. 

A mixture of uridine-phosphoric acid and cytidine-phosphoric 
acid may b© obtained by hydrolysis of yeast-nucleic acid with picric 
acid, and the two products may be separated by careful fractional 
recrystallisation of their brucine salts. J. C. B. 

/ Absorption of Water by Gelatin. Edith B. Shbeve (J. 

^ Franklin Inst,, 1919, , 1B7, 319— 337).— The , amount of ' water 
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absorbed ' by a gelatin jelly invariably increases witli rise ol 
temperature. Since the absorption is accompanied by development 
of heat, and contraction, Le Chatelier's theorem would require a 
decreasing water absorption for increasing temperature; it is sug- 
gested that the apparent discrepancy is due to the very slow rat© 
of the reaction, equilibrium not being reached before decomposition 
of the gelatin begins. Hofmeister’s results are confirmed, the 
amount of absorption in some salt and other solutions being less 
than in water, but greater in other solutions; if, however, the 
jellies are mad© up with these solutions instead of with water, the 
amount of water absorption is in all cases greater than for a jelly 
iii.ade with water only. The bearing of this result on biological 
conclusions drawn from imbibition experiments is discussed. [See 
also J. So€. Chem. Ind., 1919, 297a.] B. V. S. 

The Influence of Saponin on the Action of Lipases. A. L. 
Flohr (Arch, Neerland, 'phyml,^ 1919, 3, 182 — 189). — Solutions 
of saponin activate pancreatic lipase, the inhuenc© exerted in- 
creasing with the concentration of the saponin up to 2% and then 
decreasing, using equal volumes of oil and saponin solution. The 
curves showing these results are analogous to those representing 
the variation of surface tension of saponin solutions with concen- 
ti'ation, 

^ On the other hand, saponin exerts an inhibiting action on the 
lipase of ricin, the iniiuence increasing steadily with the concentra- 
tion of the saponin. Q.. 

Preparation of Primary and Secondary Arsanilic Acids . 
Philip Adolph Kobe® and Walter S. Davis (,/. Arner, Ghent, 

1919, 41, 451— 458).— The preparation of the so-called 
primary arsanilic acid was first described by Bechamp in 1863, but 
the details of the processes which are in use on the large scale, are 
comparatively secret. The authors have now discovered a simple 
method for making either the primary or secondary arsanilic acid 
in a pure state (compare this vol., i, 182). 

]^~Aminophenylarsimc Acid,— 1000 C.c. of technical arsenic acid 
(76%) are concentrated to 100% by heating at 120—140*^ for twelve 
to fifteen hours, then cooled, and stirred into 1400 c.c. of dry, ice- 
cold aniline. The arsenate so formed (aniline : acid, 3:2) is ground 
to a powder, and then 200 grams of it are stirred at 160^ until 
molten, and finally heated under refiux for one to one and a-half 
hours at 160-— 170^ and for one hour at 180—185^. After cooling 
somewhat, 225 c.c. of GlY-sodium hydroxide and 225 c.c. of water 
are added, when the unchanged aniline is run off and the 
aqueous layer is shaken with kaolin or kieselguhr, and filtered. 
The clear solution is mixed with 100 c.c. of 6i^-hydrocMoric acid, 
and then small portions are tested to see how much more acid is 
required to cause the complete precipitation of the arsanilic acid. 
When this has been 'added, the .almost solid masS' iS' filtered, washed 
by suspending it in 200 c.c. of water, and filtered again. 

■ ' ■ I* 2 
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JJi-^-wniin o plicnylardm c acid, OH* AsO(C'(3H4*NH2)3-“^^ ^ 
of commercial arsenic acid and 1500 c.c. oi' aniline are lieated at 
230° in a flask iittecl with an inlet tube reaching to the bottom 
and a condenser, a current of air being drawn through the liquid 
to ensure good mixing. When about 1200 c.c. of aniline have dis™ 
tilled ovei^ the product is cooled, shaken with 3x¥-sodiuin hydr- 
oxide, and the aqueous layer is then agitated with infusorial earth 
and filtered. The solution is acidified by 3iY-acetic acid, and the 
crude scc.-arsanilic acid which separates is purified by dissolving 
ill 3ALalkali, removing any aniline by a current of steam, and then 
adding acetic acid, first until a small precipitate of coloured 
products is formed, and finally until the acid is completely re- 
precipitated. J- C. W. 

Preparation of Sodium ji-Hydroxyphenylarsmate. James 
B. CoNANT (J. Ame/\ Ghem. Soc., 1919, 41, 431 — 435).— The pre- 
paration of ^^^-hydroxyphenylarsinio acid from phenol and arsenic 
acid represents a first stage in the synthesis of salvarsan,'' but 
little has been published about the reaction beyond the notes of 
the German patent (A., 1909, i, 279). It is now stated that the 
best results, giving a yield of about 21*5%, are obtained by heat- 
ing a well-stirred mixture of phenol and a syrupy arsenic acid 
corresponding with the formula H3ASO4, at 147 — 157°, for three 
hours. An excess of acid is used amounting to 10% of the 
theoretical requirement, and practically nothing but a small 
quantity of water is lost during the process. The isolation of the 
sodium salt of the product is best performed as follows. The 
aqueous solution of the crude acid is filtered from tar, mixed with 
barium hydroxide until the brown colour begins to change to pink, 
and then extracted several times with ether to remove tarry matter. 
More barium hydroxide is then added until a test portion, after 
rendering it alkaline and filtering, shows the presence of barium 
ions, when the solution is made just alkaline by the addition of 
sodium hydroxide, and filtered. The excess of barium is remcved 
by sodium sulphate, and the filtrate evaporated to a red syrup. 
Impurities are now finally removed hy adding sulphuric acid until 
the colour becomes yellow, when they separate as a viscous, brown 
oil. The clear solution is then neutralised again and evaporated, 
a mixture of sodium sulphate and p-hydroxyphenylarsinate being 
obtained. If desired, the latter salt can be extracted by means of 
alcohol and crystallised. 

The next step in the synthesis of ^tealvarsan'^ is the nitration 
of the |>hydroxyphenylarsinic acid. For this purpose, the above 
mixture of sodium salte is quite suitable, but it must be roughly 
analysed before use. This can be done by taking advantage of the 
fact that the arsinic acid is converted into trihromophenol on the 
addition of bromine water. In the nitration, the crude salt, dried 
at 100°, is stirred into about half its weight of sulphuric acid at 
0°, and the , nitrating mixture, containing one equivalent of nitric 
" acid,/ is ^ slowly added. ■ The temperature is allowecT to rise gradii- 



ORUA'NIC 01 1,EM1STBY. 


i. 2 : 11 . 


a.Uy io 10^, wlieii llio .mixture is diluicd arid ili,e uitro-caiiypound 
filtered next day. «1 . 0. W. 

Arsenical Compounds, Walter A. JArioos, Wade H. Brown, 
Michael Heidelberger, and Louise Pearce (Amer, Pats. 
1280119 — 1280223 and 1280225 — 1280227). — Several derivatives 
of A-plienylglyciiie-j^arsinic acid are described in wbicb. tbe 
aromatic nuciens containing tbo arsenic radicle is connected witb 
tb© a-amino-group of an a-aminoacylamino-side-cliain. These coni" 
pounds are powerful agents in the treatment of trypaiiosomal and 
spirochsetal infections. The general methods of preparation consist 
in treating the sodium salt of 7 >-aminophenylarsinic acid with 
amides, ureides, or anilides of halogenacetic acids, or by treatv 
ing the methyl ester of A-phenylglycine-yj-arsinic acid with an 
amine. U.S. Pat. 1280119 relates to amides of iY-phenylglycine- 
;;>arsinic acid or substituted deiuvatives of the general formula 
-NH“CB[E*CO*ISrR'R^^ where R is alkyl, aryl, or hydrogen, and R^ 
and R'^ are alkyl or hydrogen. 1280120 relates to A-phenyl- 
glycine-iS"methYl^lreide- 7 ^arsinic acid, or generally to derivatives 
having the side-chain ~NH*CHR'CO“NH*CO'*NR^H, in which R 
and R^ are alkyl, aryl, or hydrogen. 1280122 relates to wAamino- 
phenol-iV'-plienylglycine-p-arsinic acid, or generally to derivatives 
with the side-chain -NH'CHR’CO'NHAr, in which R is alkyl, 
aryl, or hydrogen, and Ar is an aromatic radicle with or without 
substituted groups. 1280122 relates to arsenoxides containing the 
group “As-O, obtained by the action of mild reducing agents, such 
as sulphurous acid, on the amides and anilides specihed above. 
1280123 relates to arsenophenylglycinebisarylamides, obtained by 
the action of powerful reducing agents on the anilides specified 
above, whereby two molecules of the anilide unite together, by 
condensation and reduction, through the bond -As“As-. These 
ar© formed hy the action of hypophosphorous and hyrlriodic acids 
on the corresponding arsinie acids or arsenoxides; thev have a more 
powerful therapeutic effect than the arsinie acid derivatives. 
1280125 relates to readily soluble sodium salts of the above ureides, 
1280126 to readily soluble sodium salts of the above anilides, and 
1280127 to readily soluble hydrochloric or other acid salts of the 
above arsenoaryl condensation derivatives, the salt-forming acid 
being attached to the c«-aTO.ino-groups of the side-chains in 'the 
fAJ^w-position to the arsenic. J. P. B. 

Preparation of ArspRenamine [Salvarsanh Philip Adolph' 
Kober (/. Amer, 'Ghem. Soc,, 1919 , 41 , 442 — 451. Compare this 
voL, i, 183). — The percentage of arsenic in salvarsan is generally 
found to be about 31*6, although the formula, 
AsorO,Ha(OH)*Nm,HCl]2, 

requires 34*2%. The difference is usually ascribed to the presence 
of two molecules of water, although the drug, as prepared by 
Ehrlich and Bertheim*s m-ethod (A,. 1912, i. 523), is actually pre- 
cipitated 'by methyl alcohol and ether, and th^ese authors' have 
shown that it contains one molecule of methyl alcohol. Kober is 
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of tile opinion that the serious fluctuations in the toxicity of the 
various preparations, about 50% of which have to be rejected, are 
largely due to the use of methyl alcohol and ether, and has there- 
fore designed a method for preparing the drug in which no us© of 
these physiologically dangerous and inflammable solvents is made. 

A solution of 85 grams of crude nitrohydroxyphenyiarsinic acid 
in 290 c.c. of 2A-sodium hydroxide and 1700 c.c. of water is stirred 
into a solution of 220 grams of magnesium chloride and 1100 grams 
of sodium hyposulphite in 5500 c.c. of water. The mixture is kept 
at below 40^ until the small amount of suspended impurities seems 
to be about to settle, when it is rapidly Altered, and the solution 
kept at 50 — 60° for two hours or so until the diaminodihydroxy- 
arseiiobeiizene is deposited. The yellow base is washed with ice- 
cold water, suspended in 400 c.c. of water, and dissolved in 
2A-sodmm hydroxide, 150 c.c. being sufficient as a rule, all the 
liquids being cooled to 0°. The solution is then filtered through 
an aiigerobic Alter, mixed with 150 c.c. of hydrochloric acid (1:1), 
and then made up to 1700 c.c. The hydrochloride is finally '^salted 
out by slowly stirring the solution into 3250 c.c. of hydrochloric 
acid (1 :1), and is dried in a vacuum desiccator over calcium chloride 
and sodium hydroxide. 

Obtained in this way, salvarsan is a pale greyish-white powder 
containing 1 or 2 H 2 O, according to the drying, and charring at 
about 180°. It is less hygroscopic, and therefore more stable, than 
the ordinary preparations, and has a low grade of toxicity. 

A summary of characteristic tests for salvarsan is given. 

J. C. W. ‘ 

Organo-dirominm Compounds. F. Hein (Ber., 1919, 52^ 
196 — 196). — By the action of magnesium phenyl bromide on 
anhydrous chromic chloride or chromyl chloride is obtained, 
together with other chromium phenyl compounds (as yet un- 
examined), an orange, amorphous substance which appears to be 
chromium, pentaphem/l bromide, CrPh^Br. It is not attacked by 
water, but is decomposed by acids, forms a mercuricMoride, 
CrPhrjBrjHgClg, and has in boiling chloroform a molecular weight 
corresponding with its formula. C. S. 


Physiological Chemistry. 


The Sugars of the Blood.- J. W. 'Best (Arch, Nierland. 
fhpsiol.y 1919^ 3, 222—266). — The blood of oxen and of horses, 
taken in the absence of digestion, contains 0*067—0*065% of dex- 
trose, 0*002—0*005% of lactose, and <0*006 — 0*012% of an unknown 
'sugar, ' (xalactose, ' sucrose, melibiose, ' maltose, and '' wmaltose are 
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not present, or, if present, only in quantities less than 0*001%« The 
unknown sugar is formed by condensation from one or two mole- 
cules of a pentose, and contains about twelve atoms of carbon- It 
gives a phenylosazone, in. p. 181 — 182^, which from its crystalline 
form, solubility, and m. p. resembles the osaziiie of Cummidge’s 
sugar (compare Froc. Boy, tS'oc., 1909, 81, 374). The sugar is not 
attacked by either Saccharomyces cercvidae^ or emulsin, or the 
yeast which ferments lactose. It is dextrorotatory. It is not 
hydrotysed by boiling with dilute mineral acids, or at least only 
very slowly. The sugar exists as such in the blood, and is not 
formed during the hydrolysis of the gum of the blood. 

The blood of human beings taken in the morning, eleven to six- 
teen hours after the last meal, contains 0*047 — 0*082% of dextrose, 
the residual reduction being equal to 0*019 — 0*031%, of which half 
is due to substances precipitable by phosphotuiigstic acid. Of the 
remainder, about 0*013% is d,uo to the presence of the unknown 
sugar described above. Examination of the phenylosazones from 
the blood sugars before and after fermentation indicates the 
presence of lactose in human blood, and in one case, that of a 
woman, thirty-six weeks in pregnancy, 0*006% was found. 

W. G, 

Hsemocyanin. Ernst Philippi (ZeiUch. physiol. Chem., 1919, 
104, 88 — 94). — H«emocyanin is very sensitive to acids. Snails^ 
blood is immediately decolorised by the addition of small quanti- 
ties of oxalic acid. After treating snails' blood with potassium 
hydroxide, a product was isolated which contained 7*0% of copper 
and gave an intense pyrrol© reaction. The presence of manganese 
in the blood of Pinna squamosa^ is conBinned. J. C, D. 

The Efiect of Acetone and of /3-Hydroxybiityric and 
Acetoacetic Acids on the Blood Catalase. W. E, Burob 
(J. Biol. Ohem.j 1919, 37, 343 — 347). — Introduction of doses of 
5 grams per kilo, of 30% solutions of acetone, acetoacetic acid, and 
i9-hydraxybutyric acid into the upper part of the intestines of 
rabbits produced a rise in the catalase content of blood taken from 
the Jugular vein. Measurements of the catalase present in blood 
taken from, the liver and the portal and Jugular veins before and 
after the administration of these substances in this manner indicate 
that they stimulate the liver to an increased output of the enzyme. 
The increased oxidation in diabetes is attributed to the increased 
production of catalase resulting from such stimulation of the 
liver. J. 0. D. 

The Mechanism' of the Action of Pats in the Utilisation 
and Assimilation ' of Proteins. F. Maicnon {Gompt. rend,, 
1919, 168, 626—629- Compare A., 1918, i, 416).- — ^The author 
reasserts his views as to the part played by the fatty acids ' in the 
building up of specific proteins in the body from the amino-aeicls 
arising from the ingested proteins (compare this 'vol., i, 185). 

' " W. G. 
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Growtli. XI » Tlie Growth^ and Senescence of White 
Mice fed tipon Pituitary (Anterior Lobe) Tissue^ Tetheliiiy 
Egg" Lecitliin or Cholesterol. T. Brailsford Robertson’ and 
L. A. Ray (/. BioL Ghem., 1919, 37, 393— 426).— Tlie results 
previously reported (A., 1916, i, 350, 690) dealt with the influence 
of these substances on the growth of mice up to the sixtieth week 
of life. The present paper records extended observations which 
cover the whole life-period of the animals. Generally speaking, 
the results confirm the conclusions announced in the earlier reports. 
The substances administered to the animals infiuenced the growth 
process in the way that catalysts influence chemical reactions, that 
is, by aflecting the velocity with which the equilibrium is attained 
without affecting the equilibrium itself. J. C. D. 

Growth. XII. The Influence of Pituitary Gland (Anterior 
Lobe) Tissue, Tethelin, Egg Lecithin, and Cholesterol on the 
Duration of Life of the White Mouse, T. Brailsford 
Robertson and L. A. Ray (J. Biol, Ghem,, 1919, 37, 427 — 442), 
— The mean duration of life of mice which have received pituitary 
tissue, lecithin, or cholesterol lies within normal limits. Those 
which had received tethelin, the growth-accelerating substance 
isolated from the anterior lol3e of the pituitary gland, showed a 
greatly extended duration of life. Male mice which had received 
tethelin continuously showed a duration of life which exceeded the 
normal by ninety-nine days, whilst in female mice which had 
received tethelin intermittently in three periods of one month each 
prior to the thirtieth week, the increased duration of life was 
eighty-one days. J. 0. B. 

Growth, XIV. Further Experiments on the Influence 
of Tethelin on the Growth of the White Mouse. T. Beailsfoed 
Robertson and L. A. Ray (J, Biol, Chem.^ 1919, 37, 455—463. 
Compare A., 1916, i, 356, 690). — ^Discontinuous administration of 
tethelin will produce the characteristic deformations of the growth 
curve of white mice. The same result was observed to follow a 
single relatively brief period of administration, namely, 4 mg. of 
tethelin per day for eight weeks only, from the fourth to the 
twelfth week of life. The concavity in the curve of growth is 
believed to be the expression of preliminary retardation preceding 
sexual maturity, followed by a secondary or compensatory 
acceleration accompanying and succeeding sexual maturity. The 
previous opinion, which held that both acceleration and retardation 
were directly due to tethelin, is now modified in that only the 
retardation is believed to be due to that substance, the acceleration 
being due to ccanpensatory factors which develop in the animal 
itself in response to the abnormal dosage of the active principle of 
the anterior lobe of the pituitary body. The direct action of 
tethelin- would thus appear, to ’consist exclusively, so' -far '.as , the 
whole animal is concerned, of retardation of growth. J. C. D. 
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Milk Coagulation and the Physical Condition of Milk 
Ciird« 0. Allemann [with H. Schmidt] (KoUoid Zeiiscli., 1919, 24^ 
27 — 42).— A number of experiments on the solidity of milk curds 
have been made in connexion with the manufacture of cheese. It is 
shown that the solidity of rennet curd is directly proportional to the 
time which has elapsed since coagulation, and inversely proportional 
to the time of coagulation. The solidity is proportional to the 
acidity of the mixture. The solidity of the milk curd is increased by 
the addition of potassium chloride in strict proportion to the amount 
of salt added. With increasing temperature, the solidity increases 
up to a maximum, but above 41 — 42^^ it decreases rapidly. The 
solidification of the curd is a continuation of the coagulation 
process, and it takes place according to the ordinary coagulation 
laws. The solidity is dependent on the individuality of the animal 
from which the milk was taken, and is constant over long periods 
of time. Sudden changes in the solidity relationships can occur ; 
these are the result of weather changes and physiological conditions, 
and after a short time the solidity relationships return to their 
normal values, J. F. S. 

Tlie Forms of Nitrogen in Protein-free Milk. Cornelia 
Kennedy (/. Am.er, Gliem. Sac., 1919, 41, 388 — 393), — The so- 
called protein-free milk is prepared as follows : 40 litres of centri- 
fuged milk, diluted with 8 litres of water, are mixed with a little 
more than the required amount of hydrochloric acid to cause the 
formation of a curd, filtered through cheesecloth, the filtrate is 
boiled for half a minute, cooled, filtered through paper pulp, and 
the solution neutralised with sodium hydroxide and evaporated 
to dryness at 60 — 70^. An examination of the distribution of 
nitrogen in five samples of such milk, obtained from, the same herd 
at different times, has been made, with the following results : 

the nitrogenous substances present vary in composition ; 
(21 considerable quantities of proteins or peptides of high mole- 
cular weight are still present, for there is a great increase in the 
amount of amino-nitrogen after hydrolysis or tryptic digestion : 
(3) nearly half of the nitrogenous material is precipitated bv 
m,ercuric nitrate or phosphotnngstic acid, the latter agent removing 
only non-amiho-nitrogen. J. G. W. 

Action of 10 per cent. Thvraol-CUorofbrm Preservative 
on the CMorine Content of Urine. J. 0. Halverson and J, A. 
Schulz (/. Amet. Ghem. Soc.] 1919, 41, 440 — 442). — A solution 
of thymol in chloroform is being widely used as a preservative for 
specimens of urine. Its influence on the content of inorganic 
chlorine has therefore been studied in the case of six alkaline speci- 
mens of cow^s urine, stored at about freezing point for nearly' two* 
vears, and vsixteen specimens of acidic urine from" swine, kept at 
the ordinary tem,perature for four to twenty-one clays. HO' varia- 
tions'" outside the limits of analytical errors were encountered. 

J, C. W. 
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Cystine of Urine and of Urinary Calculi* Emil Abdeehalden 
(Eeitsch. physiol, Glie7n., 1919, 104, 129 — 132. Compare A*, 
1907, i, 476). — Tlie cystine derived from the hydrolysis of liair 
and nails of a cystinnric patient was found to be identical with 
that present in the urine. Three cystine calculi contained traces 
of tyrosine, but a fourth was composed exclusively of cystine. This 
cystine possessed the same properties as that derived from the 
keratins. J. C. D. 

Hamoquinic Acid* A New Disintegration Product of 
Quinine Present in the Urine, especially in Blackwater 
Fever. M, Nierenstetn (J. Boyal Arony Med, Corps, 1919, 
215 — 217). — Occasionally, dark-coloured urines have been observed 
to follow the administration of quinine. These cases were ex- 
amined for the presence of kynurenic acid, but without success. 
An extension of the method for the isolation of kynurenic acid 
led, however, to the isolation of a new disintegration product of 
quinine, haenioqmnic acid. The acid crystallised from dilute 
alcohol has m, p. 183° (decomp.). It may he recognised 

in dilutions as great as 1 in 5000 by means of the blue 

coloration given with Herapath’s reagent. It yields a picrate^ 

m* p. 224°, and a mlphate crystallising from water in small, silky 

needles. In addition to blackwater urines, the urines of the 
following malaria cases were also examined for this acid : 
(1) patients having quinine; (2) patients soon after rigor; 
(3) patients some time after rigor. The results of this study 
suggest a possible relationship between the formation of hsemo- 
quinic acid in the organism and the production of “ hlackwater.** 
Haemoquinic acid shows pronounced haemolytic properties towards 
human and sheep^s corpuscles. It is possible that the acid is 
6-methoxyqumoline-3“glyoxylic acid, CpHIT-Me'CO'COJi. 

^ I. C. D. 

CMtenine* A Disintegration Product of Quinine Pound 
in the Urine* M. Niebenstein (J. Boyal Army Med. Corps, 1919, 
218 — 219). — The observation of Kerner {Arch, gesamt. Physiol,, 
1869, 200) that chitenine, an oxidation product of quinine, is found 
in the mine after the administration of quinine is confirmed. It 
is present in the urine in the early stages of the excretion of 
quinine, Chitenine was isolated from the urine of a normal 
individual collected during the first two or three hours after the 
administration of quinine sulphate by a fractionation of the pre- 
cipitate produced on the addition of picric acid. The chitenine 
obtained from the urine crystallised from dilute alcohol in prisms, 
m, p. 281 — 282°, 122*6°, and showed other properties similar 

to those of the chitenine described by Skraup (A., 1893, i, 737). 

^ D, 

; The Pate of Tetrahydronaphthaleue (Tetralia) the 
".AMmal Body. Julius Pohl and .MAnoARETn,,RA"wm 2 !: 

; physiol, . 1919, 104, , 95“1;04.^ ' •Compare " Sehrpeter^ ' and 

Tkomas, A.," '1913,' 'i/ 418);— Tetrahydronaphthalene •!•, is '/'.slightly, 
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toxiCj but rabbits weighing 2 kilos, can tolexate the administration 
of 2 — 3 grams by the stomach without showing apparent symptoms. 
Smaller animals develop diarrhoea and die, exhibiting narcosis. 
Tetrahydronaphtlialene administered to the rabbit is excreted 
mainly as ^.ora-tetrahydrona'phtlialeneglycuronic acid, 
CioHn-CO*[CH-OH]4-C02H, 

m. p. 256 — 258*^, crystallising in colourless, lustrous plates. A 
small portion is excreted unchanged by the respiratory tract. 
When tetralin is administered orally to man, 5 — 7 grams per day, 
the urine is inactive, dark green, and readily yields an amorphous 
pigment. It also contains a leuco-compouiid., which is readily 
oxidised to a deep blue pigment, besides diliydronaphtlialene and 
naphthalene. Dihydronaphthalene is chiefly excreted as the con- 
jugated glycuronic acid, which readily yields naphthalene. Other 
substances isolated from the urines, such as uc-a-tetraliydro- 
naphthylcarbamide and a substance melting at 286^, are regarded 
as products of secondary reactions. J. C. D. 


Chemistry of Vegetable Physiology and Agriculture. 


Nitrate and Nitrite Assimilation. XIV. Iron and 
Oxygen as Necessary Agents for the Reduction of Alkali 
Nitrites hj Auto-oxidisable Compounds. Oskab Baudisch 
(Ber., 1919, 52, [B], 35—40. Compare A., 1918, i, 474).— An 
explanation has now been found of the fact that iron as well as 
oxygen is necessary for the reduction. It has been shown (loc. 
cit,) that tervalent iron must be present in a complex form in 
order to produce nitric oxide or ammonia from an alkali nitrite. 
It is now shown that when an aqueous alkaline solution of sodium 
nitroprusside is boiled in the absence of air or oxygen, no nitric 
oxide is liberated, and that this gas is produced in large quantity 
directly oxygen is admitted to the system. A similar result is 
obtained by heating a solution of sodium carbonate and potassium 
nitrite with sodiixm ferripentacyanoammine, [(CN) 5 peNH 3 ]Na^, 
in the presence of oxygen. The whole process of the reduction of 
alkali nitrite is, therefore, a replacement of inorganic or organic 
groups cO“ordinatively attached to the iron atom by the NO-group 
of the alkali nitrite, and the subsequent elimination of ihis group 
by oxygen on warming. In accordance with this, nitrous acid is 
found in the distillate when a solution of potassium ferrocyanide 
is boiled with sodium carbonate and sodium nitrite in the presence 
of oxygen. The elimination of the cyano-gi*oup, however, occurs 
only very : slowly, so, that only slight ' traces of nitric oxide are 
formed, but this gas is liberated in considerable 'quantity when a 
little pyridine is 'added to thO’ reaction mixture. The' pyridine may 
'be replaced by pMorogluoinoh 
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Contrary io |)revious staiaiueiits, it is nob neceysary iliat iho 
conipoiiiid capable of entering into complex salt formation witli 
tile iron must he aiito-oxidisable in order to reduce alkali iiitritcR 
in alkaline solution by heating. 

The reduction of alkali nitrite to nitric oxide and amiiioiiia by 
an alkaline solution of dextrose containing an iron salt is now 
comprehensible in view of the formation of the complex iron salts 
which are produced with aldo- and keto-hexoses in alkaline solu- 
tion. Oxanthroiie behaves quite similarly to dextrose, and in both 
cases oxygen is uimecessary. C. S. 

Nitrate and Nitrite Assimilation. XV« Iron and Oxygen 
as Necessary Agents for tlie Rednction of Alkali Nitrates. 
Oskar Baudisch (Ber., 1919, 52, [B\ 40 — 43. Compare preceding 
abstract). — Experiments are recorded which show that an alkali 
nitrate is quite unaffected by boiling in alkaline solution with 
ferrous carbonate or hydroxide in the absence of oxygen, but is 
reduced through the alkali nitrite to ammonia directly oxygen is 
admitted. Alkali nitrite is reduced to ammonia even in the 
absence of oxygen. 

The author invokes his peroxide formula of alkali nitrates (A., 
1916, i, 702) to explain the phenomenon. Probably the oxygen 

and the ferrous hydroxide form a compound, ^"^>Ee(OH) 2 , and 

this and the alkali nitrate, reacting together like two peroxides, 
produce oxygen and alkali nitrite; the latter is then reduced to 
ammonia. C. S. 

Influence of Salts on the Nitric-Nitrogen Accnmnlation 
in the SoiL J. E. Greaves, E. G. Carter, and H. C. Goldthorpe 
(7. Agric* Bes,^ 1919, 16, 107 — 135).^ — The object of the investiga- 
tion was to determine the relative toxicity and stimulant action 
of various salts applied to a soil, as measured by the effect on the 
nitrifying oi^ganisms. The salts tested were the chlorides, nitrates, 
sulphates, and carbonates of sodium, potassium, calcium, mag- 
nesium, manganese, and iron. It was found that the toxicity of 
these salts was determined by the specific nature of the salt, and 
not by the ions. In order of decreasing toxicity, the salts were: 
sodium sulphate, sodium carbonate, calcium carbonate, potassium 
sulphate, potassium carbonate, ferric nitrate, sodium nitrate, mag- 
nesium sulphate, ferric sulphate, calcium nitrate, potassium 
nitrate, potassium chloride, magnesium nitrate, manganous 
carbonate, manganous chloride, manganous sulphate, ferric 
carbonate, magnesium chloride, sodium chloride, calcium chloride, 
calcium sulphate. Increase of toxicity with concentration was 
mU'ch more rapid in some cases than in others. The explanation 
of the toxicity is piobably physiological,, xlue to the action, of the' 
salt on the living'qmotoplasm:' of the bacterial ..cell, the' increased 
osmotic,' pressure of the soil solution h^ing subsidiary. .' ' 
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Most oi‘ the salts acted as stimulants to' nitrification in some Ji-t 
least of til© concentrations used. Those which failed to give any 
stimulation were sodiimi sulphate and carbonate, calcium 
carbonate, potassiimi sulphate and carbonate, and ferric nitrate. 
Many of the nitrates caused large losses of nitric nitrogen, due to 
conversion into protein nitrogen, and not to denitrification. The 
fixation of nitrogen was specially stimulated by the nitrates of 
magnesium, iron, calcium, and manganese. [See /. Soc, Chem, 
InrL, 1919, 297a.] J. H. J. 

Preparation of Glycerol by Fermentation. Karl Schweizer 
(Eelv, Chim, Acta, 1919, 2, 167 — 172). — G-lyceraldehyde and 
dihydroxyacetone are commonly regax-ded as intermediate com- 
pounds in the conversion of sugar into alcohol. It is possible, 
therefore, that they are also the precursors of the glycerol which 
is formed during alcoholic fermentation, in which case it might be 
possible to increase the yield of glycerol if the process is carried 
out in the presence of a reducing agent* Owing to the sensitive 
nature of the ferment, the problem resolves itself into finding a 
hardy species of yeast and a reducing agent which does not hinder 
its development. A technical pressed yeast, prepared with 
molasses, and sodium sulpliite were found to answer the require- 
ments. On the experimental scale, the best result was obtained 
in a Hay dud?; apparatus with a mixture containing 40 grams of 
sucrose, 2 grams of ammonium dihydrogen phosphate, 1 gram of 
dipotassium hydrogen phosphate, and 10 grams of pressed yeast in 
400 c.c. of water, to which 30 grams of sodium sulphite were added 
when the fermentation had started. After twenty-four hours, 
fermentation had stopped, and as a mean of several experiments 
21*3 grams of glycerol were obtained from 100 grains of sucrose. 
As might be expected, less glycerol was formed if the mixture was 
thoroughly aerated. 

It is stated that some of the belligerent nations have applied 
sodium sulphite in the manufacture of glycerol by fermentation on 
the large scale during the war. J. C. W. 

Fumaric Acid Fermentation of Sugar. Felix Ehrlich 
(5er,, 1919, 52, 63 — 64). — ^The formation 'of free fum'aric 

acid^ during the fermentation of sugar by Asjfergilhis fummiciis 
(Wehmer, this vol., i, 58) has been previously observed by the 
author during fermentation by Rhizopus nigricans ' (Mncor 
stolonifer) (A., 1912, ii, 192). C. S, 

Determination of the Distribution of' Mtrogen in Certain 
Seeds. J. F, Brewster and C. L/Alsbero (/. Siol Chem., 3919, 
37, 367 — ^371).— Certain , of' the results have been .reported 
previously (compare A., 1915, i, 760),— Yeastuiucleic acid, winch 
was free from material giving a ■ biuret reaction, was hydrolysed 
with 20% hydrochloric acid for twenty-five hours, and then ■ analysed 
by the Van ' Slyke method for 'determining the ■ distribution of 
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nitrogen in proteins. Fifteen % of tlie total nitrogen was found 
in the arginine fraction^ although the nucleic acid contained no 
arginine. Tliis indicates that in the determination of the dis- 
tribution of nitrogen in materials containing nucleic acid by this 
method^ erroneous results may be obtained, because purine and 
pyrimidine nitrogen may aiDpear in the arginine fraction, 

J, C, D. 

The Infltience of External Concentration on the Position 
of the Equilibrium Attained in the Intake of Salts by 
Plant Cells* Walter Btiles and Franklin Kidd (Proc. Boy. Soc,, 
1919j [P], 90, 448 — 470). — The authors have followed the course 
of intake of salts by caiTot and potato tissue by measuring the 
changes in conductivity of the solution of a salt presented to the 
tissue, working with concentrations varying from N / 10 to iV"/5000. 
Carrot tissue is much more suitable than potato tissue for work of 
this character, since the exosmosis from carrot into distilled water 
is slight, whilst that from potato is considerable. In the case of 
copper sulphate, exosmosis exceeds absorption at all concentrations, 
this being characteristic of toxic substances, and the initial rate 
of exosmosis increases with increase in concentration of the toxic 
solution. With aluminium sulphate, the curves showing the 
change in conductivity of the external solution were similar to 
those obtained with copper sulphate, although aluminium sulphate 
is not toxic. The authors suggest that this may be due to the 
absorption of the aluminium ion, its place being taken by hydrogen 
ions or some other ions, which results in an increase in the con- 
ductivity of the external solution. 

Carrot tissue absorbs potassium, sodium, and calcium chlorides 
in ail the concentrations examined, the absorption at first being 
approximately proportional to the external concentration. As the 
absorption progresses, however, it tends towards an equilibrium 
condition in which the ratio of internal to external concentration 
is not constant, but varies with the concentration. This ratio of 
final internal to final external concentration is called the absorp- 
tion ratio, and may be expressed by the equation y = where 
?/ is the final internal and c the final external concentration, k and 
m being constants. This is the adsorption equation, but the data 
given are regarded as inadequate to justify the conclusion that 
absorption of salts by the cell is an adsorption process. W. G. 

Relationship hetween the Formation of Proteins and 
Acids in Leaves. Arth. Meyer (Ber. Deut hot, Ges., 1918, 36, 
508 — ^513). — ^A review of the literature shows that slight protein 
formation accompanied by feeble deacidification and production 
of oxalate occurs in leaves kept in the dark ; on exposure to light, 
the three processes occur to a greater extent. Protein and oxalate 
are readily formed in leaves exposed to light in an atmosphere free 
from carbon dioxide, and marked deacidification takes place 
simultaneously.' The actions do. not .occur to 'more. than ^ a .slight 
yextent'in/the illuminated, colourless, leaf ,. 
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The author is of the opinion that the carhohydrates react with 
nitrogen^ sulphur^ and phosphorus derived from inorganic salts to 
yield proteins; the bases of the salts are thereby liberated and 
neutralised by the organic acid produced in the leaves. An 
attempt is made to formulate the process : 

27QHioO'e 24Ga(NOs)2 + CaSO^ + 25H AO 4 = 

O162H262O6SN48S + 2010 + 25 CaC 204 + 

Evidence in favour of such a scheme is deduced from the literature, 
and further quantitative data are promised. H. W. 

Utilisation of Dextrose and Laevnlose by Higher Plants* 
H. Colin {Conift, rend.y 1919, 168, 697 — 699). — From an ex- 
amination of etiolated leaves of beetroot, artichoke, and chicory 
fed by a root or a tubercle having a reserve of sucrose or inulin, 
the author produces further evidence in support of the view that 
Isevulose is used by the cells more rapidly than is dextrose. 

W* G. 

Influence of certain Organic Compounds on the Develop- 
ment of Plants, III, G. Ciamician and K). Eavenna {AUi li. 
Accad. Lmce% 1919, [v], 28, i, 13 — 20. Compare A., 1918, i, 473). 
— The effect of watering bean plants grown on cotton wool with 
0*1% solutions of various compounds related fundamentally to the 
vegetable alkaloids has been studied ; the bases tested were applied 
in the form of tartrates or phosphates. Of the three methylamines, 
methylamin© is the least toxic and the slowest, and trimethylamine 
the most toxic and the most rapid, in its action ; small, yellowish- 
brown spots appear on the veins and then on the whole surface 
of the leaves, which finally dry up. The action exerted by tetra- 
methyh and tetraethyl-ammonium salts is less poisonous than, and 
(iiiierent in its manifestation from, that of the amines. Theo- 
bromine and dimethylxanthine exert effects moderate in comparison 
with those of caffeine and trimethylxanthine. Methyiuric acid 
has a distinctly toxic action, slow in appearing. Piperidine exerts 
a slight effect, but allows the plants to attain complete maturity, 
whereas l-methylpiperidine, dimethylpiperidylanimonium tartrate, 
coniine, acetylpiperidine, and piperine are all more or less toxic. 
Unlike morphine, codeine and diacetylmorphin© are markedly 
toxic. Cinchonine exhibits the same poisonoms effects as quinine, 
but to a less degree. Atropine and cocaine are both toxic, the 
action of the latter being the more prompt and more intense. 
Papaverine and narcotine are somewhat more toxic than morphine 
and produce similar effects, and sparteine also has a poisonous 
action. Strychnin© at first causes increased development of the 
plants, but these die later; nicotine also kills the plants, but in 
0*01% solution is without effect. isoAmylamine rapidly produces 
fatal .effects/ Aniline is less poisonous than acetanilide, and this 
less so than "methylacetanilide, ' ' 

The above results indicate that introduction of methyl groups 
increases the 'toxicity of 'a compound, ' confirmation ' of this rule 
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being obtained witli catechol and guaiacoL Fotassiuiii salicylate 
causes only retardation in development, whereas methyl salicylate 
exhibits distinct, althongh belated, .toxicity. 

Experiments with carbamide, guanidine, cyaiiaiiiide, and 
potassium cyaiiate and cyanide show that cyananiid© is the most 
poisonous of the first three coin|)ounds, and is followed by 
guanidine ; carbamide, on the other hand, produces extraordinarily 
rank development of the plants. The cyaiiate and cyanide, both 
poisonous, determine retarded growth. 

Some of the above poisonous compounds exert an influence on 
the migration of the starch, treatment of the leaves with iodine 
solution demonstrating the persistence of the starch at places 
where the action of light is excluded. The formation of starch 
also is sometimes retarded, coloration of the leaves by iodine 
exhibiting discontinuity in the form of spots and veinings. 

T. H. F. 

Microcliemistry of Plants. XII. Large Siliceous Bodies 
in the Leaf of Arundo Donax, XIII. Behaviour of 
Cystolites towards Salts of Silver and other Wietals. 
Hans Molisch {Ber, dent. Bot, (res., 1918, 36, 474 — 481. Com- 
pare this vol., i, 113). — Unusually large siliceous bodies, 72 — 108 p, 
long, 43 — 100 /X wide at the ends, and 11 — 54 p. wide at the middle, 
occur in the leaves of Arunda Donaxi they are insoluble in all 
acids except hydrofluoric, and can I’eadily be examined after treat- 
ment of the leaf with phenol. 

All the cystolites which have been investigated possess the power 
of reducing silver nitrate or sulphate so strongly that they become 
blackened after a short period. This property can be conveniently 
utilised for the investigation of the distribution of cystolites in 
leaves, the effects being well marked even with small magnification. 
The deposition of silver is due to calcium carbonate, which encrusts 
the cystolites; and the action provides a confirmatory microchemical 
method for the detection of calcium carbonate in the plant. 
Cystolites become coloured red to bluish-violet in gold chloride 
solution, rust-red in ferrous sulphate, pale green in nickel sulphate, 
and lilac or pink in cobalt chloride or cobalt sulphate. The 
colorations are due to precipitates of the corresponding hydroxides 
caused by the calcium carbonate of the cystolites. H. W. 

Production of Alcolaol from Algae. E. Kayser {Ann. GUrn. 
\anaL, 1919, [ii], 1, 79—80). — See this voL, i, 193. 

"‘Jparlboliydrate Content of Lichens and the Infltience of 
Chlorides on AIcoholicJFermentation. E. Salkowski {ZMUch. 
ffhydpl. Ghent., 191’9, 104, 105—128). — ^Analyses of Iceland moss 
{Lichen ieletndicue) and reindeer moss (Gladonia rangiferinct) are 
given. The former contains 5945% of lichenin, 4*3% of fat, 4*73% 
of protein, 1947% of organic matter, exclusive of lichenin, 2-01% of 
ash, andv of water. The latter contains 54*63% of lichenin, 

; 2 *'5 9% of \ether, extract, 4*1% of protein, 26*96% of other, organic sub- 
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of waiter, and l‘i3%of ask. Bydroiysis of iheso two 
lichens with. liydrocMoric acid or 6% sulplmric acid yields 

GO --66% ^>i' the dry weight of the raw material as dextrose'. The 

sugar is feonentabie. Sodium chloride disturbs the fermentation of 
dextrose according to the amount present. 'The concentration of 
dextrose also has an influence- A 12% solution of dextrose contain- 
ing 4% of sodium chloride is completely fermented, and nearly so 
when 8% of the salt is present. Only 90% of the sugar is fermented 
when a 20% solutioji. containing 4% of sodium chloride is tested. 
The equivalent quantity of calcium chloride exerts a more disturb- 
ing iniiuence. The hydrolysates from the lichens contain not only 
the readily fennentable sugar, but also a substance which inhibits 
fermentation. It is possible this property belongs to the acids 
from the lichens. Lichens contain a readily hydrolysable cellulose, 
lichenin is not converted into sugar by the disastatic ferments of 
the pancreas or saliva or plant diastases. Iceland moss contains at 
least 10*92% of lichen acids calculated as cetraric acid, 

j. G. D.“ 

Application of the Biochemical Method to the Study 
of Several Species of Indigenous Orchids. Discovery of a 
New Glucoside, Loroglossin. Em. Boubquelot and M. BainKr 
(Gmnpt, rend., 1919, 168, 701 — 703).— Using the method 
previously described (A., 1906, ii, 386), the authors have proved 
the presence in the aerial organ of a number of species of orchids 
of one or more glucosides hydrolysable by emulsin. From one of 
these orchids, Loroglossum hircinum, Rech., a new glu coside, 
loroglos&in, has been isolated, having m. p. 137° (corr.), 
[a]j^ —42*97°. It is hydrolysed by warm dilute sulphuric acid, as 
well as by emulsin. in addition, the plants contain sucrose and 
a considerable amount of a dextrorotatory substance, which is not 
attacked by ferments. W. G-. 

The Flavones of Rhus. G. E. fcjANixs and H'. H. Bartlett 
(Amer. J. Bot., 1918, 5, 112 — 119; from PhyBiol. AJtBtr., 1919, 3, 
578). — The wood flavone of Rhus typhina and R, glahra is fisetin, 
which is regarded as an end-product of metabolism. The distinctive 
leaf flavone of R. glahra and Z?. copalltna is myricetin/ which is 
probably a plastic substance. The authors agree witli Pex4dn's 
views /(T., 1896, 69, 1299—1303, 1303—1309; 1898, 73, 

1016 — 1019; 1900, 77, 423 — 432) that the flavones of the wood 
■and of the leaves of Rhus are different. W. G. 

4 

Chemical ■ Investigations of some Poisonous Plants in 
the Natural Order Solanacese. III. Occurrence of Nor^- 
hyoscyamine in Solandra longiflora. J. M. Pbtei ' (Pw. 
■TJnn^. Soc.y F.iS'.IF., 1917, 41, 815 — 822; from Physiol. Ahstr., 
1919, 3, ,581). — The leaves of Solandra Inngiflora contain alkaloids 
to the extent of 0*17% of the dry weight, the chief one being solan- 
drine, ahd hyO'Scyamine is also 'present. W.' G.' 
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Toxic Constitueats in the Bark of Robiniapseudacacia^ L. 
Buh'achiro Tasakc and UtSHio Tan^MvA (-/. 0(^11. Affrie. Tn/.•//^^ 
1918_, 3, 3o7 — 356). — A new toxic glueoside, rohliin, was isolated 
from tlie bark of Bohima imndamcia. The air-dried bark was 
extracted with wate]*; and the filtrate heated for half' an hour at 
S0~90°, after -which it w-as refiltex*ed. The second filtrate wuis 
concentrated at 40*^ under reduced pressure to one-tenth of its 
volume. Impurities w^ere separated by lead acetate, the excess of 
lead was then removed, and the ju'ocess of concentration repeated. 
A reddish-brO'WUi extract was obtained, which wms poured into 
absolute alcohol, when a white, flocculent precipitate was ])ro- 
duced; this was washed with alcohol and dried in a vacuum. The 
yield was of the dried hark. As thus prepared, rohitiii is a 
pure white, odourless, somewhat hitter, hygroscopic, amorphous 
powder, easily soluble in "water and acids, hut insoluble in organic 
solvents. It contained 3% of ash. On hydrolysis, it yielded glucose 
and rhaniiiose. [See /. Soc. Ohem, /mf., 1919, 267 a,] J. H, J. 

Copper and Zinc as Antagonistic Agents to the Alkali ” 
Salts in Soil. C. B. Lipman and W. F. Gbricke (Amer. /. Bot,, 

1918, 5, 151—170; from FhysioL Ahstr,, 1919, 3, 586).— Pot cul- 
tures ol barley were grown on soils containing sodium chloride, 
sulphate, and carbonate in toxic quantities, to which copper in the 
form of its sulphate, chloride, or carbonate, or zinc in the form 
of its chloride or sulphate, was added. It was found that the pres- 
ence of copper or zinc brought about an increased yield. W. G. 

Presence of Acetylmethjlcarbinol in Saccharine Sorghum 
Silage. W. G. Friedemann and C. T. Dowell (/. Ind. Eng. Chenk, 

1919, 11, 129 — 130). — Saccharine sorglmm silage is found to con- 

tain a volatile compound which reduces Feliling's solution and is 
identified as acetylmethylcarbinol ; the latter was previously shown 
to exist%i cider vinegar. Tiie fact that acetylmethylcarbinol yields 
acetic acid on oxidation renders untrustworthy the Duclaux method 
for estimating alcohols, since, according to this method, the pro- 
portion of ethyl alcohol is calculated on the basis of the amount of 
acetic acid formed on oxidation. The saccharine sorghum silage 
is the only on© in, which formic acid 'has been found, this observa- 
tion being probably connected wdth the' fact that acetyl methyl car- 
bin ol yields formic acid' as <#ne of its products of oxidation. In 
none of the other silages examined could the presence of volatile 
reducing com, pounds be detected.' T. H. 
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Organic Symbols, Ingo W. B. Hackh {Science, 1918, 48, 
333 — 335). — The author has evolved a ''chemical shorthand’’ to 
represent the constitutional formulae of organic compounds, for 
wiiich is claimed the merits of compactness, exactness, accuracy, 
clearness, and simplicity. The atoms of the lour elements carbon, 
hydrogen, oxygen, and nitrogen are to be imagined as points in 
the symbol, and these points are determined by lines (th© bonds or 
valencies of the elements) terminating (hydrogen), meeting (oxygen 
and nitrogen), or crossing (carbon). Thus, a hydrogen atom is 
assumed to exist wherever a line ends, an oxygen atom wherever a 
line makes an angle or two lines meet, a nitrogen atom wherever 
three lines meet or arise, and a carbon atom wherever two lines 
cross or four lines radiate. Single bonds are represented by straight 
lines and double bonds by curved lines. The symbol for acetic 
acid is therefore -Inf* Numerous examples of symbols are given, 
including those for such complicated substances as morphine, 
h^moporphyrin, and an octadecapeptide. An asymmetric carbon 
atom is indicated by a dot in the symbol. G. S. 

The Atom ol Bolir in Organic Chemistry. E. H. Buchnkr 
{Gheni, W eekhlad, 1919, 16, 521—527). — theoretical paper in 
which the author applies the ideas of Rutherford and Bohr regard- 
ing atomic and molecular structure to organic compounds. As a 
consequence of the assumed mode of atomic linking, the symmetrical 
tetrahedral structure of the methane molecule is deduced, th© 
replacement of one or more hydrogen atoms by substituents causing 
deformation of the regular tetohedron. The theory is further 
applied to the elucidation of the nature of the double bond between 
carbon atoms. This is shown to differ from, the single bond only 
in the greater radius of the electron orbit, in which four electrons 
are present instead of two, and in the consequent increased distance 
between the carbon nuclei. The geometrical isomerism of maleic 
and fumaric acids, and th© tr.ansformation of ck- into tram4oxm^, 
are discussed. Kekule’s representation of , the beiiaen© .molecule as 
a uniplaiiar hexagon of alternate singly and doubly linked carbon 
atoms receives support from the theory. The possible existence of 
two isomeric ortho-disubstitution products of benzene is admitted, 
but, owing to the essential qualitative similarity of the single and 
the double bond, already referred to, it is pointed out that "the 
difference in , properties of two such isomerides' would probably be 
imperceptible. . W. S.-M. 

A New Beaction of Paraffin Hydrocarbons. li, 'V. Lyi^n, 
(/. Amer» Chem, Soc., 1919, 41, 368— 370).— When .themeddish- 
brown solution of nitrosyT chloride in' T^-heptane is exposed hO' sun- 
tob/cxvi. i '' ' m 
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liglitj it gradually becomes blue and deposits anmioiiiiim chloride. 
The blue colour soon fades, and the turbid liquid then deposits a 
yellow oil, considerable volumes of hydrogen chloride being evolved. 
The oil decomposes further when submitted to steam distillation, 
hydroxylaniine remaining in the residue. The distillate is very 
fragrant, and apparently consists of a mixture of the three 
•/^-heptaiiones, although no fraction yielded the semicarhazone of 
dipropyi ketone, m. p, 125^, which was made from calcium butyrate 
for comparison. Light petroleum exhibits the same phenomena. 

In the case of heptane, it is assumed that the main reactions may 
be represented thus: C 7 H 56 -f NOCl ~ HCl + C 7 H 55 ’NO (blue), 
C 7 H 15 ON CyH^rN-OH (oil), and this + H.O = A 

NHo-OH. J. C. W. 

Ethylene. William Mahsoff and Gustav Egloff (/. Physical 
Uhem,, 1919, 23, 65 — 138). — A resume of the pi'esent state of 
knowledge of the physical and chemical properties of ethylene, and 
of the processes of its formation and decomposition. A very full 
bibliography is given. W. G. 

The Action ol Monosodioacetylene on some Halogen 
Esters of Secondary and Tertiary Alcohols. Picok {Compt. 
rend., 1919, 168, 825 — 828). — The primary alkyl haloids react 
with moiiosodioacetyleiie in liquid ammonia to give homologues of 
acetylene (compare A,, 1913, i, 438; 1914, i, 647). The secondary 
and tertiary alkyl haloids under similar conditions do not, how- 
ever, give acetylenic hydrocarbons, but ethylenic hydrocarbons, a 
molecule of the hydrogen haloid being eliminated; thus: 

CHMeJ A CNarCH = CH.j*CH:CHo a Nal A CoK> 

“ W. G. 

Action of Monosodioacetylene on some Iodides of Primary 
Alcohols with Branched Chains. Piook (GompL rend., 1919, 
168, 894 — 896. Compare preceding abstract ).* — isdButyl iodide 
when acted on by monosodioacetylene in liquid ammonia in an 
autoclave at the ordinary temperature is decomposed, giving 
/.s-obutylene. Commercial M'oamyl iodide, which is a mixture of 
the inactive and active forms, under similar conditions yields 
«>oheptinene and jS-methyLA'^-butene, together with a condensation 
product. The /xoheptinene and the condensation product come 
entirely from the Lft^oamyl iodide, whilst the fsaamylene comes 
from the active isoinerid'e. ' ^ 

Alkyl iodides of the type E’CHq-CH^I yield true acetylenic 
hydrocarbons when decomposed by monosodioacetylene, whereas 
from iodides of hhe types R*CHR'*CH 2 l or R*CH 2 j*CHRT an 
ethylenic hydrocarbon is always formed. This formation of an 
ethylenic hydrocarbon is shown not to be due to the presence of 
traces 'pf watet'or to any action'd! the liquid' ammonia ' on the 
'alkyl 'iodide. . , ' ' ' 
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Action, of Magnesium. Phenyl Bromide on Polyhalogenated 
I}eri¥ati¥es of Ethane. Bwaets {Bull, Soc. chwL, 1919, 

[iv], 25, 145—174), — In an endeavour to prepare difluorobroiuo- 
ethylbenzene by the action of magnesium phenyl bromide on 
oa-difluoro-ajS-dibromoethane, the autJaor could only obtain diliiioro- 
ethylene. He then studied this reaction with a luiinber of other 
polyhalogeiiated dezivatives of ethane, using, in every case, one 
molecule of the organoinagnesium compound and one molecule of 
the substituted ethane. The reaction was, in every case, coin^)lex 
and gave rise to several different compounds. In the case of the 
broino-derivatives of ethane, the principal reaction consisted in 
the elimination of two halogen atoms and the foniuition of an 
ethylene derivative and bromobenzeue. When the halogen ated 
ethane had an atom of fluorine and an atom of bromine attached 
to the same carbon atom, it was always the atom of bromine which 
was eliminated. In the case of a compound of the type 
CH 2 l*CHF 2 > where an atom of fluorine and an atom of iodine were 
eliminated the principal reaction always proceeded according to 
the equation CHgl-CIiFs + MgPhBr = OH.ICHF + Phi + MgBrF. 
The chloro-derivatives behaved differently from the fluoro-, broino-, 
or iodo-derivatives of ethane in that, instead of two halogen atoms 
being eliminated, a molecule of hydrogen haloid was elizniiiated. 
Thus tetrachloroethazie yielded trichloroethylene and ^i3-difhioro- 
aa-dichloroethane yielded fliiorodichloroethylene. 

In several of the reactions where magnesium fluoride was formed, 
this salt was obtained in the form of a colloidal solution in water, 
the salt not being immediately precipitated by the addition of 
acid, and in certain cases the magnesium fluoride remained dis- 
solved ill ether. 

In addition to the above general reaction, a number of secondary 
actions occurred, of which the most constant was the formation of 
diphenyl. The formation of this compound is most marked where 
the general reaction is slow, and less noticeable when the reaction 
is violent. W. 6. 

Action of Alkaline Reducing Agents on Iodoform. A, 
OmTMANN {Ber., im^ 52, [/I], 212— 216).— When iodoform is 
added to a. solution of arsenious oxide in about 27% sodium hydr- 
oxide, reaction takes place almost quantitatively, according to the 
equation CHLj + Na^AsOg + NaOH = CHoI^ + Nal + Na^AsO.^.. Iodo- 
form also oxidises sodium antimonite and stannite, ancl an alcoholic 
solution liberates sulphur from fresh sodium sulphide. When, 
warmed with a mixture of sodium sulphide and cyanide, it pro- 
duces a thiocyanate, but it will not oxidise a sulphite. J, C. W. 

Preparation of ^ Tetranitromethane. Kmmm Joseph 
pEEviTi ^ Okton (Brit. Pat., 125000). — Acetylene is' passed into 
nitric acid of 90- — 97’5% strength, preferably at a temperature of 
about' 40®; absorption occurs more readily in the presence 'Of 
mercury or a ni'ercury salt, where'by also the yield is improved 

m 2 , ' 4 
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wlieii the operation is performed at 40*^^ but not at lower tempera- 
tiires. The product is now mixed with sulpliiiric or firmiiig 
suipliiiric acid under conditions excluding rise in teinperatiire^^ and 
the mixture is gradually heated until the tetraiiitronietliane distils, 
or slowly heated in a reflux apparatus until gas ceases to be evolved 
and then distilled. Apparently, the chief product of the action 
of acetylene on nitric acid is an intermediate compound, which is 
converted into tetranitromethane when the solution is heated with 
sulphuric acid. [See also J. Soc. Ghem. Ind., 1919, June.] 

H. W. 

Constitution of Tetranitromethane. Eeich ScnM,mT [Ber., 
1919, 52, [A], 400 — 413). — From the results of a quantitative 
study of the behaviour of tetranitromethane towards aqueous 
potassium hydroxide, it appears that the substance is decomposed 
in two ways, according to the equations: (1) C(N 02 ) 4 “ 1 - 2KOIi = 
KN Og + 'KC (N Oo )3 + HgO (compare Hantzsch and liinkenberger, 
A,, 1899, i, 404), and (2) C(N02)4 + 6E:0H-:4KN02 4 -K 2 C 03 q- 
SHoO. The course of the reaction depends on the concentration 
of the alkali; the ratio of the quantity reacting according to the 
first equation to that according to the second varies from 2 : 1 with 
OTiY-aikaii to 12:1 with 14iy-alkali. 

lodotrinitrometliane only reacts in one direction, however, 
analogous to (1) above: 3CI(NO,2;)s + 6KOH = 3KC(N02)3 + 
2ElI-f KIOg+SH^O (Hantzsch, A., 1906, i, 617). The dual nature 
of tetranitromethane is therefore connected wdtii the fourth 

nitro'^-group, and the facts can be explained on the assumption 
that the compound exists in the tautomeric forms 

(Willstatter and Hottenroth, A., 1904, i, 472) and N0*0*C(N02)3. 
The first form reacts according to equation (1), and is favoured by 
concentrated alkalis, whilst the second isoineride reacts according 
to equation (2). 

In the quantitative study of the reaction, the following estima- 
tions were made: (1) The alkali required in the case of the OTiY- 
solution. Sealed 'bulbs of The nitro-compound were crushed under 
the potassium hydroxide, and the excess of alkali was titrated, 
using phenolphthalein, (2) The nitrite. Immediately after the 
reaction with' the alkali was completed, the clear solution was 
neutralised in the nold, and- the nitrite estimated as nitrogen by 
means of 'ammonium chloride. , (3) The carbonate. Some 'reactions 
were' performed with O-lA-barium hydroxide, and the barium 
carbonate prO'duced was converted into the sulphate and weighed. 
(4) The nitrate. -The ' product .of .the ' reaction with' , OTiY-alkali 
was mixed with , palladinised barium sulphate;' and concentrated 
P'Otassium hydroxide, ' and treated ■ with, hydrogen until the' solution 
became ' pale'' yellow. The nitrof qrm, . W'as , thereby , 'reduce'd' to an 
unknown , porapound, but ' thO' 'nitrate' 'left . almqst[ untouched. ' The 
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filtered solution was then evaporated, dropped on hydrazine 
sulphate to- decompose the nitrite, diluted, filtered again, acidified 
with sulphuric acid, and precipitated with nitron acetate. (The 
preparation of palladinised barium sulphate is described.) 
(5) The nitroform. The nitrite was decomposed by boiling with 
aininoiiium chloride, and then the solution was transferred to a 
flask with a ground-in still -head, acidified with phosphoric acid, 
and boiled until the nitroform had passed over, this being trapped 
in OTi\-potassiuin hydroxide. The solution was acidified with 
acetic acid and precipitated v/itli nitron acetate. 

Tetraiiitromethane also decomposes into a nitrite when treated 
with dilute hydrochloric acid, for dimethyl- ???--toluicline can be 
converted into its p-nitroso-compound by such a mixture. 

The following salts of nitroform have been prepared : the stable 
niti'on salt, decomp. 136 — 141'^; d4Asohvtj/l- 

amine salt, cleconip. 121 — 123°; ^ylperidine salt, notched leaflets, 
clecomp. 100°; dihencf/I amine salt, needles, decomp. 160 — 163°, 

J. C. W. 

Preparation of Optically Active Propylene GlycoL Ad. 
Grun (Bcr., 1919, 52, [B'], 260 — 263). — Abderhalden has recently 
isolated the active forms of propylene glycol (this vol., i, 2), but 
Griin had already studied the subject with the partial success now 
described. 

Propylene glycol is left with concentrated sulphuric acid at the 
ordinary temperature, and the inactive diliydrogen dmdphatCj 
C;5n(^(0*S0,3Hl23 is isolated as the harvmii salt, 3PToO, which is con- 
verted into the poUmiv-m salt, leaflets, 0*5EtOH, melinm salt, 
needles, and strpehnine salt: Two modifications of the last salt 
are obtained: pearly tablets, [ctln® —20*38°, of which 0*9 gram dis- 
solves in 100 c.c. of water, and rosettes of long, slender needles, 
-28*19°, with the solubility 11*82. By treatment ' with 
0*2A-bariiiTn hydroxide, the tablets have been converted into the 
harkini salt of &prop?/Ie?ie dihvdror/en dimdphafe^ [alo +11*60°, 
bixt further progress in the isolation of d^-propylene glycol could 
not be made, owing to the great stability of the free acid ester. 

J. C. W. 

Some Derivatives of Trimethylene Glycol. BIrioh Schmidt 
and Rudolf Wilkendorf (Rcr., 1919, 52, [R], 389 — 399).— Henry 
found, in 1895 that 'Ahtimvobutyl glycerol/' N02*C(CH2*0II)3, 
could be obtained readily by the condensation of nitromethane 
with ^formaldehyde under ,the influence of. alkali hydroxides, but 
all his attempts at controlling the reaction so as to give nitrotri- 
methylene glycol were unsuccessful. The present authors have 
also, found that partial condensation is hopeless, but have succeeded 
in making the glycol by the action of so.dium methoxide solution 
on the glycerol, one molecule of formaldehyde being eliminated. 

; Nitrofsobutylglycerol [nitrotrihydraxyraethylmeth.ane] Js pro- 
duced in 79%' yield by wamiing a solution of nitromethane and 
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paraforjiialdeliycle in dry ethyl acetate with a few drops of 33% 
yiotassiiini hydroxide. This is an improvement on Henry’s method 
(A., 1896j i, 4). The trihenzodte ^ N02*C'(CH.2*0B2:);^, obtained hy 
the action of benzoyl chloride and quinoline, crystallises in needles, 
311. p. HP. The- trihydrie alcohol may also be prepared in niethyh 
alcoholic solution, and if such a solution is chilled and slowly 
mixed with sodium niethoxide solution, fiodioNifroirimeth^ 
fdvcol, br0.2’CNa(CHo’OH)2, separates in small prisms with 2MeOJ;I, 
which crystallise with 2 H 2 O from aqueous alcohol, the yield being 
91%. The salt decomposes vigorously at 130 — 136^^, and gives the 
red colour with ferric chloride and the bine with ethereal hydrogen 
chloride, characteristic of the salts of nitro-paraffins. The salt is 
converted into free nit rofrhn ethylene ghf^ol b}’’ boiling with 
ethereal salicylic acid. The compound crystallises from a mixture 
of ethyl acetate and chloroform in groups of feathery needles, m. p. 
56 — 58*^, is soluble in oxygenated solvents, does not give a colour 
with ferric chloride, is neutral to litmus, reduces ammoniacal silver 
oxide, decomposes when treater! wdth benzoyl chloride and quino- 
line, and condenses with foinnaidehyde to give the above nitrof-sv/- 
biitvlglycerol. 

If the sodium salt is treated with ethereal bromine, it gives a 
97% yield of hrom.onifrot/dmcfhf/lene fflyeol^ which crystallises in 
groups of stout prisma, m. n. 120 — 122^, and forms a dihenzoate^ 
NO.cCBrfCHo’OBz)^, in highly refractive prisms, m. p. 104®. 

The nitro-com pound is I’edticed by means of hydrogen, catalysed 
bv palladiiiised barium sulphate, in oxalic acid solution. A-nflna- 
i rlnudhylenc (jlyeol is a strongly alkaline svrup with a bitter taste, 
and forms a snow-white oTcdaie. decomp. 202®. When benzoylated 
bv the Schotten-Baumann method, it yields the lA-henmyl deriv- 
ative, whicji crystallises in delicate needles, m. p. 131®, with a 
bitter taste, whereas in the Presence of quinoline the trihenzovl 
derivative, NHB/rCHfOT-T^^OBzlo, is formed. This crystallises in 
needles, m. p, 136®, which no longer taste bitter. J, C. W. 

BicMoroethyl Sulphide (Mustard Gas), III, Solubility 
and Hydrolysis of Bichloroetbyl Sulphide with a New 
Method for Estimating Small Amounts of the Same* 
B. F. Hopkins (J. FJiarw. Fxpf, Ther,. 1919, 12, 393--403).— 
The solubility of dichloroethyl sulphide in water has been deter- 
mined, and at 10® has been found to be approximately 0*07%. 
The velocity of hydrolysis of dichloroethyl sulphide has been 
Bieasiired at 0'6®. 10®, 20®, 30 ®, and 37 * 5 ® ; the data are graphic- 
ally represented in a seines of curves. - The hydrolysis is found to 
follow the eouation for a unimolecular reaction. 

Bichloroethvl sulphide in admixture with air may he rapidly 
estimated by bubbling the gas throne'll a series of two tubes con- 
taining water at^35®; the gas' is rapidly absorbed and hydrolysed, 
and the ' hydro#en-ion concentration of the solution- is, then 
mea„sured, methyl-rerl being used as indicator.^ ", It is 'necessary^ that 
all ,the 'glassware' 'used' should be insoluble in water,' ' ' ' - H. W-, 
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Mercmry Mercaptide Nitrites and their Reaction with the 
Alkyl Iodides « ¥1 » Chain Compounds of Sulpliiir (continued). 
Sir Prafulla Chandra Bay (T., 1919., 114, 548 — 552). 

Preparation and Hydrolysis of Esters Derived from the 
Substituted Aliphatic Alcoliois. G-eoege R. Bancroft (/. Amer, 
Ohem, Soc., 1919, 41, 424-~~431. Compare A., 1918., i, 2).— A 
study of the rate of hydrolysis by 0*lxY -hydrochloric acid of the 
acetates of i9-chloro A'opropyl, -dichloroAopropyi , j8y-dicliloro- 

and jSy-dibroiiio-propyl alcohols. As in the case of iS- substituted 
ethyl acetates, it is found that the presence of a halogen atom in 
the i3-position retards hydrolysis, the influence being still more pro- 
nounced in the case of ^y-disubstituted esters, but most striking in 
the case of esters with two halogens in the j8- and jS ^-positions. 

The esters were obtained as follows : ^i8'-dichloro?‘.?opropyl 
acetate, b. p. 201 — 203°, by the- action of acetyl chloride on 
^jiS^-dichlorohydrm ; /3y-dichloropropyl acetate, b. p. 197—198°, in 
a similar manner, the alcohol being formed by chlorinating ally! 
alcohol; jS-chloroi^opropyl acetate, b. p. 149 — 150°, in the same 
way, the alcohol being obtained by adding concentrated sulphuric 
acid to allyl chloride at 0°, and then, after keeping a day, diluting 
with water and boiling, thus: CH 2 *OH*CH 2 ^^ + ^ 

CH^Cl-CHMe-SOs-OH OH-CHMe-CH 3 Cl + HaSO,; the alcohol 
is isolated by distilling the solution (up to 130°), neutralising the 
distillate with potassium carbonate, saturating with salt, and 
extracting with ether. 

In the preparation of allyl chloride by the action of phosphorus 
trichloride on allyl alcohol, advantage may be taken of the insolu- 
bility of the chloride in water to separate it from the phosphorous 
acid. J. C. W. 


Preparation of isoButyl Oleate. Ernst Preiswkrk (Brit. Pat,, 
123685 ). — isoButyl oleate, prepared by condensing oleic acid or its 
chloride with tsobutyl alcohol by the usual methods, has b. p. 
190°/4 mm. and 0*86. It is insoluble in water and possesses 
healing properties in cases of tuberculosis. 


Hydrol3rsis of Glycollide and Lactide in Acid' Solution. 
Hjadmar JohaItsson and Hugo Sebeihub 1919, 62, [/i], 

745 — 752). — Glycollide and lactide are hydrolysed by water to 
glycollic and lactic acids with intermediate formation of glycollo- 

glycollic and lacto-lactic acids respectively: "t 

H3O = COjH-CHa-O-CO-CHa-OH; CO^H-CHsj-O-CO'CHa-OH + 

H20 = 20H'*CH2*002H. The authors have particularly investi- 
gated the first phase of the reaction, since the second is known to 
proceed normally. It occurs too rapidly in alkaline solution to 
permit accurate measurement,. In moderately acid solution, the 
change takes the form of two independent, simultaneous reactions^, 
cplynne 'of which is catalysed by hydrogen ions. 
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It tiler ef ore appears that hydrolytic iission of ^-lactones is cata- 
lysed slightly or not at all by hydrogen ions, that of ydactoiies is 
catalysed, whilst the opening of the six-membered ring of giycollide 
or lactide proceeds either 'with or without catalytic assistance of 
hydrogen ions. 

The experiments were carried out by adding solutions of 
giycollide or lactide in anhydrous acetone to water or dilute acid 
at 19-8+0*1^; at suitable intervals, aliquot portions of the solution 
were added to a solution of potassium iodide and potaBsiiiiii iodate, 
and the liberated iodine was estimated by titration vrith sodium 
thiosulphate after allowing sufficient interval for the complete 
liberation of iodine. The results are probably slightly low, the 
error, however, not exceeding 1%. The presence of acetone does 
not affect the titration, whilst the secondary hydrolysis of the ester 
acid occurs so slowdy that it need not be taken into account. 

H. W. 

The Basic Properties of Oscygen in Organic Acids and 
Phenols ; and the Qnadrivalency of Oxygen. Joseph Knox 
and Marion Brocx Richards (T., 1919, 114, 508 — 531). 

Pastenr’^s Principle of the Relation between Molecnlar 
and Physical Asymmetry. ¥III. On the Spontaneous 
Fission of Racemic Potassium-Cobalti-oxalate into its 
Optically Active Antipodes. P. M. Jaeoee and William Thomas 
(Proc, K. Ahad, Wetemch. Amsterdam^ 1919, 21, 693 — 706). — 
When an aqueous solution of inactive potassium cobaiti-oxalate is 
allowed to crystallise at temperatures near 0^, the racemic salt 
separates in the form -of dark green, almost black triclinic 
pinacoidal crystals of the composition K 3 {Cr(C 2 , 04 )s} 3 pL 0 , 
Df 1*877. These crystals are not isomorphous witix those of the 
corresponding triclinic chromium, rhodium, and iridium salts, the 
water content being different (A., 1918, i, 3). When, however, 
the inactive solution is allowed to crystallise near 18^, separate 
crystals of the d- and ^compounds are deposited. These have 
trigonal trapeKoliedral ' symmetry, and are isomorphous with the 
corresponding optically active rhodium and iridium salts : 

= l : 0*8968, a 100^27^ T8893. Only on rare occasions 

could the d- and Z-crjstals be distinguished by 'the presence of 
hemihedral faces, in spite of ■ their enormous optical activity. This 
is the first fully substantiated example of the spontaneous fission 
into its components of such a racemic complex metallic compoiiiid. 
The transition temperature of the racemic compound into its com- 
ponents, determined hy the solubility method, was found' at 13*'2°. 

^ ^ The dark green ' solution of the active salt shows a pronounced 
absorption band between 5510 and 6520 A.IJ. The form of the 
rotatory dispersion curve is noteworthy. The m^olecular rotation 
increases rapidly with -increasing wave-length,' hut in the vicinity 
of the absorption hand falls steeply,; assuming- the opposite' algebraic 
':$ign'' at .about 6260, and reaching, a maximum: in,' the :qth|?, 



OBGAKIO OHJ3MISTEY* 


L 253 


direction at about 6400 A.U. Tbe curve is similar in type to that 
of potassium cbromiuni o-xalate, tlie latter, however, sliowiiig a 
much, greater absolute rotation on either side of the zero' line. The 
positions of the maxima and minima are aiso' different in the two 
salts, corresponding with the different positions of the absorption 
bands. ,For certain wave-lengths, the two cf-forins (or ^-forms) 
actually have opposite rotations. The influence of the specific 
nature of the central metallic atom is shown in the fact that the 
potassium rhocliuim and iridium-oxalates have normal rotatory 
dispersion curves. E. H. It. 

The Supposed Diastatic Properties of Formaldeliyde. 
Hermann Sallingee (Ber,^ 1919, 52, [7i], G51— 656). — A further 
contribution to the controversy on this subject (compare Woker, 
A./ 1917, i, 61, 447; Kaufmann, A., 1917, i, 251). The author 
considers that the only valid evidence of the enzymatic indifference 
of formaldehyde towards starch is obtained by observation of the 
specific rotation and absence of reducing power towards Eehling’s 
solution which can be ascribed to the action of formaldehyde on 
starch. With regard to the first point, a solution of amylodextrin 
(Lintner) is found to retain its optical activity unchanged after 
digestion with formaldehyde during forty-four hours at 37®, thus 
confirming Elaiifmanii’s previous observation. With regard to the 
second point, a solution of soluble starch (Wolff, Fernbach), after 
treatment with formaldehyde and removal of the latter as com- 
pletely as possible, only showed slight reducing power towards 
Pehling^s solution, which depended on traces of residual form- 
aldehyde. Eiirther, in a comparative series of experiments in which 
formaldehyde solutions of differing concentration were mixed on the 
one hand with starch solution and on the other with water, and 
subsequently treated with Pehling’s solution, a. greater reduction 
was not found in any instance in the solutions containing starch 
than in those from which it was absent. The author therefore 
considers formaldehyde, to be enzymatically indifferent to starch. 

H. W. . 

The Relations between the Chemical Structures of 
Carbonyl Derivatives and their Reactivities toward Salts nf 
Semicarhazide. Akthub Michael (X Amer. Ghem, Soo., 1919, 
4il, 393 — 424). — ^The velocities of the reactions of aldehydes and 
ketones with various reagents have been investigated quantitatively, 
chiefly by Petrenko-Kritschenko, and the results discussed in their 
theoretical aspects (see Stewart, Stereochemistry/' ' 474— 501). 
The velocity factor in such reactions depends m,ainly on the magni- 
,tude of the free chemical energy of the carbonyl gimip and on its 
affinity relationships to the component parts of the reagent. Prom 
a determination of' the reaction velocities of different ketones 
towards the same agent, conclusions may be drawn as tO' the in- 
fluence of structure on the free energy of 'the- carbonyl group,, but 
this is not necessarily ; the eame as 'discussing the, reactivity of the 
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ketone. Reactivity is frequently confused with instabilityj but the 
latter term should be restricted to the behaviour of a compound 
towards physical forces, and the former used only in reference to 
the behaviour of a certain atom or group of atoms in a given 
chemical system. The reactivity of a ketone, for example, is the 
sum total of the changes in the free and bound chemical energy 
ill all the atoms, manifesting itself at the carbonyl group because 
the hindrance to chemical change is best overcome at this point. 

The present investigation has for its chief aim the arrangement 
of groups of carbonyl derivatives according to the relative reactivi- 
ties of the members towards certain reagents. For such a pur- 
pose, semicarbazide is the most suitable agent, since its salts are 
only slightly hydrolysed in solution and most semicarbazones are 
only sparingly soluble in water. As a preliminary to the form- 
ation of a semicarbazone from a salt of semicarbazide, a carbdnyl 
derivative must liberate the base, that is, it must exert as much 
energy as was dissipated in the neutralisation of the base by the 
acid. Since semicarbazide is a strong base, this energy will stand 
in direct relation to the aflhnity constant of the acid. The 
reactivity of a carbonyl compound can therefor© b© gauged by 
finding at what limit it ceases to react with a series of semicarbazide 
salts. Some carbonyl derivatives react with salts of semicarbazide 
and the strongest mineral acids. In such cases, the limit is ascer- 
tained by adding some of the free acid and finding how much is 
necessary to prevent reaction, or, in other words, to make the 
reverse hydrolysis of the semicarbazone to proceed with equal 
velocity, A similar method is employed in the case of two carbonyl 
derivatives which both react with the semicarbazide salt of one 
acid, but not with the salt of the next stronger acid; the more 
reactive compound is the one which forms a semicarbazone in the 
presence of the greater amount of the free acid. 

Semicarbazide, in. p. 95^, and the following salts were employed 
in the experiments: hydrochloride, m. p, 175^; hydrogen sulphate, 
m. p. 145® (decomp,) ; sulphate, m. p. 143®; formate, m. p. 126®; 
benzenesulphonate, plates, m. p. 187® (decomp.); acetate, m. p. 
75®; chloroacetate, m. p. Ill — 112®; dichloroacetate, m. p. 108® ; 
trichloroacetate, m. p. 154® (decomp.); oxalate, m. p. 133® 
(decomp,); maleate, m. p. 100®; hydrofluoride ; salicylate, m. p. 
153® ; omitrobenzoate, m. p. 96®. 

These salts and mixtures., of them with the free acids fall into 
the following order when the difficulty of a ketone to liberate and 
react with 'the base is considered: (1) free base; (2) acetate, 
(3) formate ; (4) chloroacetate ; (5) oxalate ; (6) dichloroacetate ; 
(7) dichloroacetate 4-0*5 A-acid ; (8) trichloroacetate; (9) hydro- 
chloride; (10) hydrochloride 4- 0*2 A-HCl ; (12) hydrochloride 4- 
0*5iV-HCl; (13) hydrochloride -f- 0*6A-HC1; (15) hydrochloride -4 
I'GA-HCl. This order, therefore, "may be regarded as the-scale of 
reactivity, ' 

' ' In 'the first series of experiments, the reactions ^ between, aliphatic 
ketones ' and these agents in. aqneo.us 'solution ''are' 'described. For. 
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tile purpose, 0'5 mg.-mol. of the ketone, was shaken with 0-8 c.e. 
of a solution containing 0*56 mg.-mol. of the salt, and any pre- 
cipitates were purified and examined. No experiment was con- 
sidered negative under 200 hours. The origins of the ketones are 
summarised, and the results are described in detail, discussed at 
some length, and reproduced by curves, particular attention being 
paid to the influence of branched chains. The least reactive 
ketone is propyl isopropyl ketone (1 on the scale), and the most 
reactive are methyl hexyl (12) and methyl octyl ketones (IB). 
Dimethyl, diethyl, and dipropyl ketones come about G on the scale. 

In a second series of experiments, alcoholic media were employed, 
0’5 mg.-mol. of the ketone in 0*85 e.c. of alcohol of D 0'9270, or 
0*9097 for the highest members, was shaken with 0*5 nig. -mol. of 
the reagent in the same volume of the same alcohol, and then at 
different intervals up to five months a few drops of the solution 
were evaporated and tested for a semicarbazone. Under such 
conditions, practically all the ketones only react with the free 
base; only the higher members, such as methyl hexyl ketone (10), 
show any great reactivity. The insolubility of the semicarbazone 
is obviously of considerable importance, but even in these cases 
ill which the mixture remains homogeneous there is no connexion 
between reactivity and reaction velocity. Methyl hexyl ketone, 
for example, has the largest reactivity with semicarbazicle in - 
alcohol, but the velocity of its reaction with phenylhydrazine is 
only about half, and its velocity with potassium hydrogen sulphite 
about one-quarter, of the acetone velocities. 

Acetophenone takes the ninth place on the scale and propio- 
phenone about the fourth. 

With the aldehydes, the outstanding feature is the great 
reactivity of formaldehyde and the aromatic aldehydes. These all 
react with semicarbazide hydrochloride even in the presence of 
lOY-hydrochloric acid. The changes from H-CHO to Me-CHO 
and C^Hr/CHO to QH,-*COMe are accompanied by great falls in 
reactivity. 

Several ketonic esters have also been investigated. Ethyl aceto- 
acetate is much more reactive than the alkyiacetoaeetates, 
COMe^CHR-CO.Et and COMe-CR.-CO.^Et,, and is more reactive 
than ethyl benzoylacetate. 

The following appear to be new: w ethyl oetyl hetone 
earhazone, m. p. 119^^; ethyl ‘inethylaeetoneetate sefitiearhazone, 
pale Hue crystals, m, p. 183—187^ (decomp.) ; ethyl ethyl aeeto- 
acetate •^emicarhazone^ m. p. 154^ (decoinp.); ethyl dimsthyl- 
acetoacetate mwicarhazone, m. p. 183 — 187*^ (decomp.) ; ethyl nltyh 
acetoacetate Hem>icarhmone, m. p. 125*^; eiliyl rliaeetylm.aUrnafe 
semicarhazone^ ; ethyl o;raloacetate aeniiearhazone, m.. p. 

162^; ethyl heitzoylacetate eemicarhazone^ m. p. 125^ (decomp.). 

Some practical applications of the above^ classification of 'the 
ketones^ may be mentioned.’ In the first place, a scheme for the 
separation of a mixture of ketones- could be, designed, -based 'on the 
treatment of 'the -mixture with solutions of semicarbazide salts in 

m* 2 ' 
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flecreasiilg order of tlie strengths of the acids. Secondly ^ strong 
acids may be classified according to their reactivities in coiicem 
trated solutions by finding what excess of acid is necessary to 
inhibit the formation of the semicarbazoiie of a suitable ketone. 

J, C. W. 

Mutarotation'of Dextrose and Lsewlose„ J. .blELsoN and 
Frank M. Bebglk (/, Arner. Ghcm. Soc., 1919 , 41 , 509 — 575 ). — • 
The specific rotation of a-rAgiucose, jS'-rZ-glucose, and /3-^:i^“frnctose 
has been determined at 0*15^, 15^, 25^, and 37°. The values found 
are: a-J-gliicose, +111*2°^ /8-(rAgiiicose, -fl7*5°; and /S-^'Z-friictose, 

— 130' 8°, These values are constant for all the temperatures in- 
vestigated. The relation between the rate of muta rotation of the 
three sugars and varying concentrations of hydrogen ion has been 
determined. It is shown that the equilibrium rotation of dextrose 
is not affected by temperature, whilst that of teviilose varies with 
the temperature of the solution. The mutarotatioii of dextrose 
appears to be simply racemisation, whilst that of Icevulose is not. 
The mutarotatioii of dextrose and Icevulose in the presence of each 
other and in the presence of sucrose and iiivertase has been 
measured, and in each case was found to be independent of the 
other when present, except in the case of solutions of lajvulose and 
sucrose, when the rate of mutarotation and the rotation at equil- 
ibrium were affected. The temperature-coefficient of the muta- 
rotation was also determined. J. F, S. 

Glyoolloiiitrile- glucoside, CeHiiOs'O^CHa'CN. Emil 
Fischer {Ber,, 1919, 52, [B], 197—200. Compare A., 1917, 
i, 658), — The isolation of glycotlonitrile-d-(flucmidG by the hydro- 
lysis of its tetra-acetyl derivative with methyl-alcoholic ammonia 
is now described. It is an amorphous substance, [a]i’*~45*97°, 
which is soluble in cold water or pyridine, but not in most in- 
different organic media, and it is very susceptible to hydrolytic 
influences. It is not so readily affected by emulsin, however, as 
mandelonitrile glucosicle is, the best conditions being when the Zf-ion 
concentration is about 10"^*^. Hydrogen cyanide is formed during 
the hydrolysis* Proof of the purity and identity of the compound 
lies chiefly in its ■ re-acetylation tO' tetra-acetylglucosidoglycollo- 
nitrile. " J. C. W. 

Syntheses ,of Xinamarin and Glycollonitrile Celloside, 
Emil Fischer and Gebba Angeb ,1919, 52, [^], 854 — 868 ). 
—The synthesis . of linamarin, effected on lines similar ' to those 
followed by Fischer and Bergmann (A., 1917, ,i, 657 ) in 'the 
syntheses of mandelonitrile glu coside and samb unigrin, has already 
been described (A., 1918, i, 626). ' ' ^ 

Ethyl tetra-metylglucosido-a-hydrossyimhutyrate is converted by 
' aqueous , bariuin ' hydroxide into glucosido--adiydw{]Gyimhutyrie add^ 
;>prisnis, mV' p. 146—147° (oor'r.), — 2,3‘06° in ' water.- The 

''physical 'constants of the' synthetic dinamarin ' differ slightly ;'fr'om' 
.'::!those' recorded 'for, the' natural:'' 'substance,' 'particulaxly':in 'respect, 
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to optical activity, but tiie dilt’ereiices are not suiiicieiitiy great to 
cause any doubt as to tbe identity ol tbe products. Both tlie 
syntiietic and natural glucasides are slowly hydrolysed by einulsiii, 
more rapidly by phaseoluiiatase from Fhcueolm hinatus. The sub- 
stance is ill all probability a ^S-gliicoside, since it is the result of 
a type of synthesis which in ail previous instances has led to 
j3-giiicosicles, and since ail the successive products are IjBvorotatory, 
whilst, ill general, the a-glu cosides are dextrorotatory. 

Since amygdalin, the most important representative of the 
cyanogenet-ic giucosides, is a derivative of a disaccharide, the 
authors have extended the synthesis to similar sugars, and have 
prepared the compound of cellose with glycollonitrile on lines 
similar to those used for linamarin. 

Ethyl heiyta-acetylcelloBulogly collate, needles, an. p. 161 — 163*^ 
(coiT.), [a]ii --30’9^ in acetone, is prepared from acetobromo- 
celiose, ethyl glycollate, and dry silver oxide, and is converted by 
methyl-alcoholic ammonia into celloddoglycwlkinv prisms, m. p. 
150 — 152^ (corr.), [a][r-27*9'^ in water, which is hydrolysed by 
emiilsiii with the formation of dextrose. The amide is converted 
in the usual maimer into cell OBklogly coll amide he'pta-acctate,^\&ndey: 
needles, in. p. 205 — 206° (corr.j, [a]!”— 20*6° in acetone, which, 
when treated with phosphorus oxychloride, passes into cellosldo^ 
glycollonitrile lieptaHicctate, small needles, m. p. 200—202° (corr.) 
after previous softening, [a]i'f — 26*68° in acetone. The latter, on 
d ea cetyl ati on, gives ceUoskloglycolloniirile, CN* 
which could only be obtained as an amorphous mass, frequently of 
a pale yellow colour; when heated, it softens at about 80°, and is 
slowly converted into a viscous mass, which evolves gas at about 
108°. It has —28*74° in watei\ When reacetylated by acetic 
anhydride in pyridine solution, it gives the original liepta-acetate 
ill good yield. It is hydrolysed by^ emulsin with comparative ease, 
giving hydrocyanic acid and dextrose. H. W. 

Alkylamiiiochromi-compounds . Ill, IL:j . Manual {Her,, 

1919, 52, [IS], 330—341. Compare A.^, 1916, i, 202, 792).- The 

following (ihloropentapropyluminoc^^^^^ salts are described: Tho 
chloride, [CrCi(NH 2 Pr) 5 ]CL, is obtained by tho action of propyl- 
amine on chromic chloride at as low a temperature as possible, a 
clicMo-rotetrapropylaminochromic chloride being formed if the reac- 
tion is not well controlled. It crystallises in red tablets from 
water, in which 1 part is soluble in 35 parts at the ordinary' 
tahiperature, ' and it gives up propylamine at 60 — 70°. Other 
salts ' axe prepared as 'precipitates from the red solution of the 
chloride by double decomposition or addition ol a suitable chloride. 
The bromide requires nearly twice, and the ' iodide nearly three 
times, ' as, much water for ' solution. ' The merciiricMoride, 
5XCl2,4B[gCl2, is pale' violet; the mercurihromdde, XIIgBr 4 , is very 
pale reddish-violet; the mereurkiodide, XHgl 4 , is , still paler; the 
^platmichloride, ^ XPtCli^jSgO, has 'tho'^ colour' of mhamois; the 
hUmuiMchloride^ is a' pale. reddish-violet powder; and 
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tile atihichloride, XSbCi^, forms very ininiitej iiidefiiiite crystals. 
The hi/clrogen ml phut e, X (£[804)2, crystallises in glistening, violet 
scales; the dithionate, X820^, forms violet, hexagonal tablets; and 
the sulphide, XS^, is a yellowish-brown powder. The nitrate^ 
X(N0-')y,3H.-,0, forms long prisms. The ferroct/ankle^ 

XoEeC<^Ne,2H20,_ 

is pale red, but becomes yellowish-brown in the light, and is about 
the most insoluble salt of the series; the ferriepamdc^ Xjj(FeC^N^)2, 
is yellow with a tinge of red, and the (dironiicyanid'e, Xjj(CrC(;N(5)2) 
is a reddish-violet, microcrystailiiie powder. The trioxahy 
cohalf late y X3[Co(C204)3j2, is a bluish-green, crystalline powder, and 
the trioxaioehroNiuite, X^^[Cr(C.204)3].2, crystallises in brownish- 
violet, glistening bundles of minute needles. The dichroniate is 
soluble, but the chromate^ XCr04, is a very sparingly soluble, 
3mllow poAvder. J. C. W. 

Xaatliates of Quaternary Ammonium, Sulphine, and 
Analogous Bases. Jaime Feerer {Anal Fis. Quim., 1918, 16, 
724—727). — Quaternary amnionimn bases react with carbon 
disulphide in a manner similar to alkali hydroxides, giving 
xanthates. In a preliminary note, the author describes the pre- 
paration of the xanthates of quaternary ammonium, sulpliine, and 
iodoniimi bases, giving some quantitative details of their proper- 
ties. Tetramethyiammonium hydroxide was dissolved in ethyl 
alcohol, and carbon disulphide added. On evaporation, the 
xaatliate is obtained in yellow, hygroscopic needles, soluble in 
ether and acetone. With propyl alcohol, the corresponding 
xaiithate is obtained in plates. 

Fhejipltrimethyh^^^ ethyl- and propyl-xantlmies were 

pre]mred similarly, crystallising in needles. Solutions were 
obtained giving xaiithate reactions by adding disulphide to alcoholic 
solutions of methylpyridinium hydroxide and methylveratrinium 
hydroxide. 

Trietliylsulphine hydroxide was dissolved in ethyl, propyl, and 
/.s'obutyl alcohols. On treatment with carbon disulphide and 
evaporation, the corresponding xantdiafei^ were obtained in yellow 
needles soluble in water. 

Diphenyliodoniinn hydroxide gives a xanflmte crystallising in 
brilliant needles, only slightly soluble in water, alcohol, and ether. 

By siniilar methods, tneihyhtibonlttm ethylmnfhfzte (colourless 
crystals) and etkf/l vferenrf/ ethylxanthate were prepared. 

•,W. S. M. 

Constitution of Methyloxaluric Acid. Kobbk.t Behrend 
(Ber.j 1919, 52, [7^], 424 — 426).- — Only one of the two possible 
methyloxaluric acids is known, but its constitution has not been 
determined hitherto (compare Henkel, A., 1911, i, 159). Its ethyl 
ester, 'flat prisms, m, p, 144—146^, has now been heated with acetyl 
mhloride iii;a sealed tube at 120: — 130°, and the following products 
have' been isola'ted ,and fully identified; (a) much"methylparabanic 
acid, (b) a/ small quantity of bhe acetyl 'derivative ; of ''this," 'and 
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(c) a little acetoxan/etliaiie. The last substance gives the clue to 
the; constitution of the methyloxaluric acid, for it may be supposed 
tO’ be formed according to the equation NIIMe*CO*NH*CO"COoEt-i~ 
AcC?l = NHAc^CO-CO.Et + OH.pN:CO + HCl , J, C. W. 

Action of Halogenates and Hypolialogenites on Mercury 
Fulminate, A. Lanqhans (J. (Jhem,, 1918, [iij, 98^ 255 — 314). 
— The action of halogenates and hypohalogenites on mercury 
fulminate has been studied under various conditions ; more definite 
quantitative data are promised in a subsequent paper, but the 
results already obtained are considered to furnish further evidence 
for the oxime structure for fulminic acid. 

The action of potassium chlorate and ])otassium bromate solu- 
tions on mercury fulminate in the presence of hydrochloric acid 
depends greatly on the couditions of the experiment, and the 
original memoir must be consulted for details. Generally, it may 
be said that bromate acts more energetically than chlorate, and 
that for the production of the maximum amount of blue, oily 
product a definite relationship between the concentrations of hydro- 
chloric acid and bromate must be maintained, and that the quantity 
of mercury fulminate is definitely related to that of the other 
reagents. 

Mercury fulminate is decomposed by potassium hypochlorite 
solution, yielding chiefly mei'curic oxide, which is only produced 
in small amount by® hypobromite or hypoiodite. The action of 
potassium hypobromite yields varying products, according to ex- 
perimental conditions, a summary of which is impossible until more 
exact data have been obtained ; the most remarkable product is a 
deep blue oil, which is best obtained by the gradual addition of 
moist mercury fulminate to a solution of bromine in 10% potassium 
hydroxide, 7 — 8 c.c. of bromine being used for each 10 grams of 
potassium hydroxide; it has I) 2*6844 or 2*6852, and is unstable 
towards light, but more stable in the dark. It consists in all 
probability of hrom.onitraso?n ethane. It decomposes when dis- 
tilled under ordinary pressure, evolving brown vapours and yield- 
ing distillates, which generally crystallise after a time. It yields 
crystalline product it; when treated with the following reagents: 
sodium sulphite or sodium hydrogen sulphite (colourless leaflets, 
m. p. 91^ — 92^ [uncorr.] after softening at 89^); sodium thio- 
sulphate; potassium cyanide (m. p. 55*^); ammonium persulphate 
(m. p. 68®) ; silver nitrate (colourless leaflets, m. p. 67®); phenyl- 
hydrazine; furfuraldehyde (m. p. above 200®) ; benzoyl peroxide 
(colourless needles); hexamethylenetetramine (yellow or white 
solid,' m. p.’s 95® and 187® respectively, according to couditions of 
experiment) ; henzenesulphonic acid ; picric acid ; sodium xantho- 
genate ; glycine (m. p. 65^). The blue compound is not formed 
when bromine acts on mercury fulminate in the presence of acetic 
anhydride, glacial acetic acid, or pyridine. 

A sensitive method for the detection of mercury fulminate in 
fuse compositions is founded on the producilon of the blue oil. 

H. W. 
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Simple Cyanic and Cyannric Compbnnds. Hexa- 
cyanogen [Cyaiiuric CyanideJ. Ebwin Utt (Ber.^ 19 19, 52^ 

056 — Q6B) .—M e^‘ac^ano{/en (annexed formula) is obtained by beat- 
ing a mixture of cyanuric tricarboxyl amide and 
C^CN pliosplioric oxide in a vacuum rapidly to 210 — 220^, 
and filially to about 250°. The yield is about 17%. 

K N The substance forms raonoclinic crystals (a : & : c = 
NC*C C*CN ^ jS = 90°26^)j has m. p. 119°^ b. p. 

'X ^ 262° (corr.)/771 mni.^ 119°/0'o — 1 mm. It separates 

from benzene -f ICyig. When the vapour is led over 
a strongly heated platinum wire, it is quantitatively 
depolynierised to dicyanogen. It is very sensitive to moisture. It 
slowly dissolves in water at 0°, and two cyanogen groups are rapidly 
eliminated in the form of hydrogen cyanide, whilst the third 
cyanogen group is removed at a slightly higher temperature, 
cyanuric acid being formed. In virtue of the three conjugated 
double linkings, it seems probable that water is hrst added and 
hydrogen cyanide subsequently eliminated , from the hydroxyiiitriie 
thus formed. With methyl alcohol, reaction proceeds more slowly, and 
can be arrested by suitable adjustment of experimental conditions 
at any of the three stages theoretically possible. There are thus 
obtained: (1) the monomethoxycUnitrUe, OMe*C3N3,(CN)2;, colour- 
less leaflets, m. p. 86*5°, (2) the dimctlioxymononitrile^ prisms, 
m. p. 21°, and (3) trimethyl cyanurate, m. p. 135°. A solution of 
hexacyanogen in carbon tetrachloride does not visibly react with 
chlorine even in the presence of iodine, but the odour of cyanuric 
chloride shows some action to occur ; it also appears to be indifferent 
to hydrogen chloride. H. W. 

Silicon Hydrides . ¥I« Chlorination and Methylation of 
Monosilane. Alfred Stock and (Jarl Somieski {Ber,, 1919, 52^ 
[i?j, 695—724. Compare A., 1916, ii, 319; 1917, ii, 110, 111, 
353, 361). — Whilst monosiian© does not react with hydrogen 
chloride in 'the absence of a catalyst at 200°, reaction occtirs slowly 
in the presence of aluminium chloride 'at the ordinary tempera- 
ture, and with reasonable rapidity at 100°; when the gases are 
used in molar proportions, the chief product is monochlorosilane, 
whilst 'With the double propoi^tion of hydrogen chloride, dicliloro- 
silane is chiefly formed, the action in this^ respect diflering some- 
what considerably from that with hydrogen bromide. 

' Chloromonosilan© is a non-spontaneously inflammable gas, in. p. 
-118°, b. p. -30-5°, (as liquid). 'It is immediately 

decomposed by water, yielding disiloxane; protracted action of 
water causes hydrolysis with , evolution of 'hydrogen. It reacts 'with 
gaseous ' zinc methyl, , yielding ' exclusively methylmomsilane^ 
SiHgMe, b. p.' —57°, m. p. —156*5°,, which is 'scarcely atta'cked by 
water in the absence of alkali, hut is slowly decomposed by alkali 
in 'ajccordapce. with ^ the equation/SiH^M^+2HgO's=[Si()(QH},M'e]*^ 
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Furtker cklorination of metbylsilaiie by means of hydrogen 
cliloricl© and aluminium chloride leads to^ the production of methyl- 
chloromonosilane and 77 iethyldichloromonosilane^ which can be 
separated by protracted fractional distillation. The former is a 
colourless gas^ m. p. b. p. cb, + 7^, 0'935 (as liquid)^ 

which is very sensitive to moisture ; evidence that the chlorine atom 
is attached to silicon is afforded by converting it into dimethyl- 
silane by the action of zinc methyl, the product being identical 
with that prepared from dichlorosilane. Bichloromethylmoiio- 
silane was isolated in approximately pure condition. 

Dichloromonosiiane is obtained as a by-product in the prepara- 
tion of the moiiohalogen derivative by further chlorination of 
chloromonosilane by aluminium chloride and hydrogen chloride, 
and by the action of hydrogen chloride (2 mols.) on monosilane 
(1 mol.); in the latter case, the main product is the dichloro- 
derivative mixed with a little monochloro-prodiict and unchanged 
hydrogen chloride and very little trichloromonosilane. It has 
m. p. —122°, b. p. 8'5°, and is particularly sensitive to moisture 
and fat. With water, it immediately yields prosiloxane, SiH 2 (IO), 
and then l-oxo-2-oxydisiloxane, 

2SiHoCl2 + SHsO = 0;SiH-0-SiHY0H + 4HCi -f- H.. 

It is converted by thorough treatment with gaseous zinc methyl 
into dimethylinonosilaiie, SiH 2 Me 2 , m. p. —150° b. p. —20°, 
which, with alkali, evolves twice its volume of hydrogen, 

SillgMea HoO = SiOMe.. -i- 2H2, 

The dimethylprosiloxane is soluble in an excess of alkali, probably 
yielding SiMe 2 (ONa) 2 ; acids precipitate an oil from this solution 
which slowly becomes partly solid, and consists of a mixture of 
SiMe^O, SiMe 2 (OH) 2 , and their condensation and polymerisation 
products. 

It is noticeable that the displacement of hydrogen by chlorine in 
silicon derivatives has much less inffuence in raising the boiling 
and melting points than with derivatives of carbon. H. W. 

Nitration of if^ri.-Butylbenzene. D. F. nu Toit Malherbe 
1919, 52, [i?], 319—324). — ^When sSer^.-butyibenzene is left 
with nitric acid (B Ih), it is almost entirely converted into p-nitra- 
iert. -butylbenMne, N 02 ;C,jH 4 *CMe 3 , an oil w'fiicli ,does not crystal- 
lise in a freezing mixture, having b, p. 142- — 143°/ 17 mm., whilst 
a dinitro-derivative, pale yellow prisms, m. p. 61 — 62°, b. j). 185°/ 
15 mm., is formed at 60° (Baur, 1894, i, 445). 

The constitution of the moiio-nitro-compound does not agree with 
Senkowski^s statements (A., 1890, 1296). It has been proved as 
follows: (a) oxidation with dilute nitric acid at 130° to y7-mtrO“ 
benzoic acid; (h) reduction' to p-^ert-butylaniline, and conversion 
into its acetyl, benzoyl, and dimethyl derivatives, and into p-iert.- 
butylphenol; (c) reduction by sodium methoxide solution to 
j?-azoxy-i^eri5.-butylbenzene, pale yellow ^ leaflets, m. p. 138°; 
(d) reduction to p-azo4er^.-butylbenzene, orange-red needles, m.. p. 
, 183 ^ 3 , and the hydrazo-compannd by ■means of aqueous-alcoholic 
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potassiiLin iiydroxide and zinc dust; (t?) the semidine traiiBforiua- 
tioii of tlie liydrazo-derivative, by means of alcoholic stannous 
chloride, into : 4:^ HU-ievt.-f) }(f yhliphcnt/latnmey 

CMe;pGV,H:-,(NH.)-Nfi-C^H4“CMe3^ 

white leaflets, in. p. 100 — 10 P. As an o-amiiiodipheiiylaiiime, the 
latter base reacts with benzil to: form, a HtUhazonium compound, 
C. 54 B[y,pN 2 , greenish-yellow needles, ni. p. 165 — 167°’ (Taiiber, A., 
1892 , 853), and with benzaldeliyde to give a henzen.pl compound, 
slender, yellow needles, m. p. 126--~127° (ihid,). 

J. C. W. 

Hew Compounds ol Glutamic Acid. Peter Bergell 
{Zteit^eh. pht/dol, (Jliem., 1919, 104, 182 — 188). — ^■‘Naphthalene- 
^nlphmplylutaniie aeld, C;ioH 7 -SOa-NH-CtI(COoIi)-[CH.] 2 -COoH, 
crystallises in microscopic needles from water, m. p. 165° (uncorr.). 
Toliienes}dpho)iyh/kita'm^ acid, 

C>i 7 -S 03 -NH'CH(CaH)-[CH 2 ] 3 -C 02 H, 
forms woolly masses of soft, short needles, m. p. 115 — 117'^ 
(uncorr.). The presence of 1% of giutainic acid or glycine in urine 
may be detected by the isolation of their j0-naphthalenesulphonyl 
derivatives. J. C. D. 

Formation o! Diphenyl by the Action of Cupric Salts on 
Organometallic Compounds of Magnesium. Jacob Krizewsky 
and Eustace Ebenezer Turner (T., 1919, 114, 559—561). 

Transformation of Quaternary Ammonium Salts into 
Tertiary Amines with Sodium Ethoxide. , B. Yoelander -and 
Elisabeth Spreckels {Ber., 1919, 52, [i:?], 309—311). — Aromatic 
]:>rimary amines can be readily converted into a mixture of the 
dimethyl derivatives and the corresponding quaternary salts by 
treatment with an excess of methyl sulphate and alkali. A con- 
venient process for transforming the quaternary salts into the 
tertiary bases has now been found. The crude product is satu- 
rated with hydrochloric acid, evaporated to dryness, and the mixed 
salts are boiled under rellux with a solution of sodium (two or 
three equivalents) in alcohol (50—100 parts) for three to five hours. 
Proin 85 to 95% ol the quaternary salt is ' converted into the 
tertiary amine. 

The process has not been fully tested in the case of aliphatic 
bases, but more concentrated solutions of sodium ethoxide, or 
perhaps aniyloxide, 'appear to be necessary. , J. C, W. 

Oxidation of o-Tolyltrimetliylainmoaaium Salts to o-Benzo- 
betaine. D. Torlanbbe and Franz ’Janecke (Ber,, 1919, 52 y [B], 
311 — 314).— The oxidation of o-tolyltrimethylammonium methyl 
sulphate (IJIlmann, A., 1903, i, 395) to o-benzobetaine (Willstatter, 
,A.> 1904, i, ’235) 'by means of permanganate is described. In 
addition to 'the' hydriodide,' aurichloride, and free 'Pase; already 
l>fetain^d by Willstatter, . the authors 'have ' prepared' the' hydro- 
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chloride, C\yH| 40 oNCl,ILO, jji-gged leaflets, iii. p, 170 — 176"^. 
When boiled with a solution of sodiiuii ethoxide, the base deposits 
the sodium salt of iT-dimethyianthranilic acid in felted needles. 

. The free acid corresponds with Willstatter’s description (ibid.), and 
forms a hf/driodide, m. p. 180^ (deconip.), a periodidc, in. p. 163® 
(deconip.), and a plai inicfdoiide., m. p. 198® (decoinp,). 

J. C. W. 

nitration of BenzotricMoride. Elisabeth Spreckels (Ber., 
1919j 52, [ii|, 315 — 319). — Under the usual con<litions of nitra- 
tion, benzotrichloride yields nitrobenzoic acids, but if treated with 
a solution of nitrogen pentoxide in carbon tetrachloride at —10®, 
a mixture of nitrobenzotriclilorides is formed almost free from 
nitrobenzoic acids and unchanged material. About 80% of the 
mixture has b. p. 150 — 153®/ 18 nrm. It is fairly stable towards 
water and cold dilute alkalis, much more so, in fact, than beiizo- 
trichloride itself, neither does it readily change into the nitro- 
benzoic acids in contact with cold, concentrated nitric acid. It is 
not, therefore, the jirecursor of the nitrobenzoic acids formed under 
the usual conditions. 

The proportions of the isomerides in the mixture have been deter- 
mined approximately by boiling with barium hydroxide and 
separating the barium salts of the nitrobenzoic acids. The main 
product is wi-nitrohenzotrichloride, with about one-fifth of its weight 
of the pwv/-com pound, which is much more than benzoic acid 
yields. There is also a small quantity of the o/'f/zo-corapound in 
the mixture. J. C. W. 

Phenylcarbamic Acid and its Homolognes . F. E. C, 
Scheffer {Proi\ K. A hid. U^etefo^cli . A'iifi<terdam , 1919, 21, 
664 — 677). — The compound formed between aniline and carbon 
dioxide under pressure at low temperatures was examined by Bitte 
many years ago (A., 1888, 49), and was found to contain the con- 
stituents in equimolecxdar proportions. This composition has now 
been confirmed and the conditions of its existence established. 
Within the limits of temperature and pressure of the experiments, 

four phases are possible the solid compound, two liquids, and 

vapour. The four three-phase curves have been determined 

and the point of intersection, the quadruple point, found at 18® 
with a 'pressure of 52*0 atm. The 'critical end-point lies ai 37®, 
that is, 6® and about 7 atm. higher than the critical point of 
carbon dioxide. 

Similar compounds are formed between carbon dioxide and the 
three toluidines. The quadruple 'points of the three .compounds 
are as' follows: o-toluidine, —7*5®, 27*5 atm.; 7n-tol incline, 6*3°, 
39*2 atm.; ;?-toIuidine, (1) 31*5®, 70 atm,, (2) 29*7®, 44 atm. In 
the last .case, there are two quadruple points; the first has the 
compound as the solid phase, whilst the second has '/Moluidine, and 
the co'moouiifi both present as solid phases in equilibrium with one 
'•liquid 'and vapour* Whilst o-toluidine Eas, the^ lowest quadruple 
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poiiitj '///-toluidine- lias tiie lowest melting point, but otherwise the 
quadruple and melting points follow the same order. The critical 
end-points lie close together, and the three-phase curves LiL^G 
(twO' lic|iiicls and vapour) are nearly coincident. 

All the compounds contain base and carbon dioxide in molecular 
proportions, and are to be regarded as carbaiiiic acids, 

E. H, R. 

Preparation of Phenol. H. H. Bow (U.8. Pat. 1274394). — 
Broniobenzeiie is converted into phenol by heating with a dilute 
alkali hydroxide solution in closed vessels under a pressure of 20 
atmospheres. [See J. Soc, Cheni. Ind., June.] G-. P. M. 

Some Aromatic Amines and Chloroacetyl Derivatives. 
Walter A. JiicoBs, Miohael Heioelbeeger, ancl Ida P. Rolf 
(J. Amer\ Ghem. 8oc., 1919 , 41 , 458 — 474), — The compounds 
described in this communication are intermediate products in the 
preparation of several aromatic arsenic derivatives, which will be 
dealt with in a future series of papers. 

An improved anethod for preparing o-chloroacetylaminophenol 
is described (compare A., 1915 , i, 668). Its acetatey 
CH2Ci-CO*NH-q.H4-OAc, 

obtained by the action of acetic anhydride and a drop of sulphuric 
acid, has in. p. 113-5- — 

4:-Ghloroacetiilcunin(}-o-crcml, rhombic plates, in. p. 154 — 165®, 
and the more soluble ^~cMor(?aceff/lammo-])-cresol, silky needles, 
m. p. 151 — 152*5®, are prepared from the aminocresols by the new 
way (A., 1917, i, 552). 

l-ChIoroaeet'^kimino-0-iiaphtIiul forms very pale yellow, nacreous 
plates, m. p, 192^ — 193® (decomp.), and i-chloroucetylamino-a- 
naphiliol crystallises in long, faintly purple, silky needles, in. p, 
199-5---20B’5® 

4 : ^G)iclhloro~Z-a€etylamm^ is obtained in silky needles, 

in. p. 233^ — 236®, by chlorinating m-acetylaminophenol in acetic 
acid solution, and is hydrolysed by boiling with hydrochloric acid 
to 4::^-dichJoro-3-ammophenolj large, striated prisms, m. p. 
135 — 136®) which is converted into iiB<Uchloro~3-eMorometyk 
amiriaphe7i'Oly ' slender, interlaced ' needles, m. p. 185*5 — 186*5®. 
The 4 : 6-dichlorO"3-acetylaminophenal is also methylated by means 
of methyl sulphate^, B.nd the A: B-dichloro^B-acetamddidej tufts of 
delicate needles, m. p. 167*5 — 159 ®, is hydrolysed to i : B-dichloro- 
S-anisidine, which- crystallises in creamy, rhombic prisms, m. p. 
50*5- — 51*5® (con.). The constitution of the compounds of 'this 
series is revealed by converting the latter base, by the diazo-reac- 
tion and application of methyl sulphate, into 4:6-dicHoro-T:3- 
dimethoxybenzene (Auwers and.PoH, A., 1914, i, 981).' 

If the chlorination of m-acetylaminophenol is carried out with- 
'out the precaution of shaking' the acetic acid mixture, a good Real 
of , 2 : 4 : ^-fricMip^o^Z-metylamindphenol is ' formed; , "ThiS' ' separates' 

' ' 'dilute ' acetic a'cid mother liquors i'romRhe Riehlori^com-^''' 
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poiiiid are fiirtlier diluted ^ and it crystallises in rlioinbic plates 
with or anhydrous needleSj m. p. 180 — 186- 6°, 

G-Broino-S-acetylaminO'plienol is prepared by direct bromiiiatioii 
and hydrolysed tO’ 6-bromo-3-amiiiopiienol (compare Heller^ A., 
1909j ij 568). ^-Bromo~'^-clilo7'oacetyl ammo phenol crystallises in 
rhombsj m. p. 191 — 193°. 

«z-Acetylaiainoplieiiol is also boiled with cliloroacetic acid and 
concentrated sodium hydroxide, and thus converted into m-acetyl- 
mninophenoxy acetic acid^ NHAc*O0H4‘O‘CH2*COoH, which crystal- 
lises from water in slender needles with IH2O, or from acetic acid 
in spherules, m, p. 170*5 — 172*5°. This is hydrolysed to m-aniiiio- 
phenoxyacetic acid (A., 1917, i, 695), and then converted into 
m-cldoroacetylamino'phenoQ'/y acetic acid^ spherules, m. p. 159 — 160° 
(clear at 162°). 

Considerable quantities of 4-aininoguaiacol were required for the 
preparation of catechol derivatives. This is obtained by coupling 
diazotised suiphanilic acid with guaiacol and reducing the crude 
dye with hydrogen sulphide in ammoniacal solution, ’p-Sulpho- 
henzeneazo guaiacol crystallises from water in glistening, green 
needles and long, thin plates with IHoO, deconip. above 220°. 
4-Aminoguaiacol is hydrolysed by means of hydrobroiiiic acid to' 
the hydrohromide (hat needles or plates, decomp. 255 — 260°) of 
A-amino catechol, which crystallises from a mixture of alcohol and 
benzene in grey plates and clusters of short prisms, in. p. 124 — 125° 
(decomp., purple residue). In the isolation and filtration of the 
base, air must be excluded as far as possible by a current of carbon 
dioxide. 4:-ChloroaeMylammo€atechol, CH2ChCO*NH<!VHj^(OH)2, 
forms slender needles, m. p. 156 — 157*5°. 

Xi-Ghloroacetylaminoacetophenone crystallises as a woolly mass 
of needles from alcohol or leafy aggregates of plates from toluene, 
m. p. 152 — 153° (corr.). 

'p-Chloroacetylammoplixmylacedic acid, 

CH2ChCC)-NH*C(5H.pCH2*C02H, 
forms a snowy mass of needles, m. p. 158 — 160°'. 

Ethyl chloroacetylm.thran^^^^^^ Oir/h<10-NrhCf5H4-C02Et, 
crystallises in glistening needles, m. p. 79*5 — 80° (corr.), and 
changes into ethyl iodoacetylanthranilate, transparent prisms, 
m. p. 78“6 — 79° (corr.), when warmed with a solution, 0! sodium 
iodide in acetone. o-Methylaminobenzoic acid yields chloroaeetyl- 
l^-methylanthranilic acid, CH2Cl*C0*lSrMe*C(‘H4*C02H?’ colourless 
spears, m. p. 167 — 168° (corr.), the ethyl ester of which forms 
stout prisms, m. p. 60 — 51° (corr.). 

Sodium sulphanilate ' gives rise to sodium cMornaceiyhtdphamlaie, 
^CHgChCO'NH'QH^'SOgNa, which crystallises hair-like masses 
of needles, decomposing somewhat when dried at 100°'. 

3-Amino-o-phenolsulphonic acid, prepared by heating wz-amino- 
phenol with' concentrated 'sulphuric acid at 100°, yields B-chloro- 
■ acetylamino’^o-phenohulphomc acid, minute plates and flat needles, 
'/not': molten ah 275°, the of ; which crystallises as 

voluminous mass^ of.; small needles with ,, 
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Iiiiprovemeiits in the preparation of cliloroacetoinethylanhcle and 
chioroacetopiperidide are described (compare A,, 1915, i, 668), 
(Jhloroii-ee^o-ii-propj/ifinride^ CH^ChCO'NHPr^, lias b. p. 105 — 106^/ 
10*5 Jiim. (corr.), and forms a }ie,mw.efh//l(niefefranuniHm salt, in 
stout, hexagonal plates, m. p. 147 — 14.9^, 

Eth}d carbamide yields chloroac.efi/iefhf/? (‘.arhaniid'e, 
CH.Ol-CO-NId-CO-NHEt, 

in long needles, m. p. 141*5 — 142*5® (corr.). J. O. W. 

Catalytic Preparation of the Aminophenols and the 
Phenylenediamines . O. W. Brown and L. L. Carricjk (/, ximer, 
Vhet/i. 1919, 41, 436 — 440). — Mignonac (BtiiL Soc, vld/n., 

1910, [ivj, 7, 270) described the reduction of the iiitroplienols by 
passing a mixture of their vapours and hydrogen over nickel at 
160 — 190®, hut found that the production of the aminophenols was 
accompanied by the formation of ammonia, phenol, and aniline. 
This work is confirmed, and it is also reported that nickel is not 
so active when deposited on pumice as otherwise. 

With finely divided copper, deposited on small pieces of pumice, 
the reduction is more efficient than with nickel, there being no by- 
products. Thus 0 - or //-nitrophenol and hydrogen passed over 
copper at 210 — 315® (best, 265®) give practically quantitative 
yields of the pure white aminophenols, the more volatile product, 
of course, reacting more quickly. The o-amiuophenol is obtaine<l 
in plates when copper is used, but when reduced nickel is employed, 
it is formed in long needles with the same in. p. (170®), especially 
at the higher ranges of temperature. 

The nitroaniliiies, and especially ?/?-dinitrohenzene, may be 
reduced in the same way to the phenylenediamines, but the process 
is too alow (owing t-o the slight volatility of the compounds) to be 
of much practical value, the only advantage being the high degree 
of purity of the products. J. C. W. 

Transformation of Phenyl Allyl Ethers into the Isomeric 
Allylphenols. II. L. Claisen {Annalen^ 1919, 418, 69 — 120. 
Compare A,, 1912, i, 965; 1913, i, 1175).--I. i/ono-, Dly fNui Trd 
allifiat'ioih of Phenol 0. Eislkb and F. Kkemebs].' — o- Allyl- 

phenol, h. p. 220®/760 ram. or 99®/r2 mm., BIJ 1*0255, is obtained 
(1) by heating phenyl allyl ether in an atmosphere of carbon di- 
oxide until the temperature is about 220®, heating for about six 
hours being necessary, (2) by heating 4-allyloxybenzoic acid with 
quinoline at 170®, and finally at the b. p. of the solution, (3) by 
heating 3-allylsalicylic acid with diraethylaniline slowly to the b- n. 
of the solution, (4) by boiling a mixture of methyl 3-allylsalicylate 
and aniline for four hours, and (5) least satisfactorily from 2-allyl- 
oxybenzoic acid. In the first method, a small quantity of 1-methyl- 
coiimaran is formed, which is removed by extraction with Hght 
petroleum after basifying the reaction product, with 20% sodium 
'hydroxide. , Attempts to accelerate the transformation of' phenyl 
allyl ether unto- o-allylphenol by catalysts 'were unsuccessful ; alkalis 
had/'iiO' efect, and, acids only increased,,;,' the atnonnt of, methyl- 
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eouBiaraii^ the addition of pyridine hydrochloride, for example, 
resulting in the production of this compound in 60% yield. 

The position ol the ally! group in o-allylpheiiol is proved (1) hy 
heating with methyl-alcoholic potassium hydroxide, wherehy Pauly 
and Buttlar’s o-propenylplienol is obtained, (2) by heating the 
methyl ether of the allylplienol with potassium hydroxide and 
oxidising the resulting o-propenyl phenyl methyl ether, whereby 
o-methoxybenzoic acid is obtained, and (3) ])y coupling allylplienol 
with beiizenediazoniiim chloride, the product being ideiitieai with 
the 4"benzenea5!:o-2-allylphenoI obtained by the transformation of 
4-benzeneazo phenyl allyl ether (Joe, rit.). 

o- Allylplienol forms a pke/n/icarhamufe, 

C3H,yC(,H4*0-C0-NHPh, 

colourless needles, m. p. 106 — 106*5°^ weflu/l ether (o-esdrtu/ale), 
b. p. 2070/761 mm. or 86-™87^/12 mm., DJ;? 0*9770 (the ozonide of 
which is very explosive and yields o-methoxypheuylacetaldehyde 
by treatment with glacial acetic acid and zinc dust), and aeefate^ 
b. p. 238-5— 239°/757 inm. or 117.---118'^/15 mm. ; the last deriv- 
ative forms an oily dlhronild e , which is converted into l-methyl- 
coumarone by boiling with .methyl-alcoholic potassium hydroxide. 

To the list of substitution products of o-allyiphenol already 
described (for. eit .) is to be added A:^-di{ddoro-o-(dl i/J]dieriol, b. p. 
264®, Dig 1’288, which is very easily obtained by heating 
Z :h-dic]d(>ro-%(dl)fl(M'yhenzoH^ acid needles, m. p. 118® (decomp.); 
the niethyl ester of this acid, b. p, 160®/ 

10 mm., is prepared by boiling methyl 3 :5-dichlorosalicylate in 
methyl ethyl ketone solution with allyl bromicle and potassium 
carbonate. 

o-Propylphenol is obtained by reducing o-allyl phenol by the 
Paal-Skita method, and also by reducing 3-allylsalieylic acid in a 
similar manner and heating the resulting 3-propylsa1icylic acid, 
m. p. 91*5® (Spica gives 93 — 94®), with dimethylanilin© at the b. p. 
of the solution until the evolution of carbon dioxide ceases. 
2-.4 cetofmf-Z-propylhen^ acid (Z-ja’a/fpIaKpirlfi) crystallises in 
needles, m. p. 97—97-5®. 

2 : 6-Diallylplienol, b. p. 256 — 2r)7®777() mm. (slight decomp.; 
in carbon dioxide) or 130®/15 mm., has I>1J, ()“9926, not 0*9905, as 
stated previously (Joe, clt.). It is readily obtained l)y heating 
o-allf/lphenf/l uUf/I ethe?% p. 104— d 05®/ 10 mm.. BJS 0*9675 (pre- 
pared from o-allylpheiiol in acetone solution, allyl bromide, and 
potassium, carbonate), for ten minutes in an atmosphere of carb.on 
dioxide while the temperature rises from 235® to 256®, or, better, 
with half its weight of diethylaniline for thirty minutes while the 
temperature increases from 225® to 237®. It forms a phenyl- 
earhmnate^ needles, m. p. 141 — 142®. Its constitution is definitely 
proved by the production of the compound by heating 4-hydroxy- 
3 : 5~diaIlylbenzoic ' acid {lo<\ eii.) with dimethylaniline at the b. p. 
for one to, one and a-half hours. By hydrogenation in alcoholic 
solution, 2 : G*diallylph©nol yields 2 :6-d7/>fon^/’2;/i'Cm>7, b. p- 256®/ 
764 inm,, m, p. 28® {phenptmrhamafe^ needles, m. p. 125®). 
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4"Allylplienol and 2 i^-dudhjl phenol are not produced by tlie 
transformation of plienyl aliyl ether and o-allylpkeiiyl ally! ether 
respectively. Tlie^ latter, b. p. 266 — 268®'/ 7i^ mm. {^plienyL 
carbamate^ prisms, m. p. 88 — 88*5®), is obtained indirectly by 
heating 3:5“diaIIylsalicylic acid (ioc. cit.) with diinetliylaniliiie at 
the b. p. for thirty to forty-five minutes. ^ib-DiprofylutUcylic 
acM, needles, rn. p. 100 — 100*5®, obtained by reducing 3:5“diallyl- 
salicylic acid in alcoholic solution by the Paal-Sldta method, is 
converted by boiling with dimethyl aniline into ^li-dijjropylpheMol^ 
b. p. 263®/ 747 mm. or 130®/! 1 nun., B};? 0*9350 (phenylmrharnate^ 
needles, m. p. 131®). 

2 :^-Diallyl phenyl aliyl ether^ b. p. 132*5 — 134®/ 11 mni., 
0*9548, is prepared by heating an alcoholic solution of 
2 : 6-diallylphenol with aliyl bromide and potassium carbonate on 
the water-bath for ten hours. When it is heated in a current of 
carbon dioxide until the temperature rises from about 250® to 
about 290®, or, better, when it is boiled with half its weight of 
diethylaniline for fifteen minutes until the temperature rises from. 
226® to 248®, itds transformed into 2 ; 4 : 6-triallylphenol (loc. cM.), 
b. p. 293—296®/760 mm. or 158— -ISQ®/!! mm., Bl| 0*9785. 

The influence of the b. p. of an aliyl ether on the rapidity of 
its transformation into the allylphenol {loc, dt.) is well illustrated 
by the production of O'-ailylphenol, 2 : 6-diallylphenol, and 2:4:6- 
triallylphenol from the respective aliyl ethers. The first reaction 
requires about six hours, the second proceeds much more rapidly, 
and the third almost instantly. It is to be noted, however, that 
the quantity of resinous matter produced is greater the higher is 
the temperature of transformation. The formation of this by- 
product is greatly diminished by heating in an atmosphere of 
hydrogen or carbon dioxide, or, best of all, by boiling the ether 
with dimethyl- or diethyl-aniline. The basic nature of this solvent 
appears to be of influence, since an indifferent, non -basic solvent 
of similar b. p. effects a much less satisfactory transformation. 

cjdoEemml aliyl ether, b. p. 169— 172®/740 mm., B}.? 0*8960, 
obtained by warming a benzene solution of eyclohexmol with 
sodium for one day and then boiling with aliyl bromide, cannot be 
transformed into allyk?/c?ohexanol. 

II. Witroso- and Amina-derivatwes of M onoallylfhenol and 
Didllylphenol [with F. Kremers]. — ^These two phenols yield nitroso- 
derivatives very smoothly. i-Mtroeodl-cdlylphenol {2-allyl-jhbemo- 
quinomA-omme), ,OH*NICgH<i(CsHr,)IO, leaflets, m. p., 100—101® 
(decomp.), is obtained in the Wm of its sodium salt, garnet 
needles, by keeping a mixture of o-allylphenol, amyl nitrite, and 
concentrated methyl-alcoholic sodium methoxide solution for one 
day at the ordinary' temperature and on© day" at 0®. The^, sodium 
''Salt, by, warming on the ' water-bath for ten minutes with zinc'flust 
and aoold, saturated solution of ammonium carbonate,, or by treat- 
ment'helow' 30® with hydrogen'aulphide, a solution 'of ammonium, 
chloride containing aqueous ammo'nia. 'being 'used hs aolventj 
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is reduced to A-am.ino-1-allyl phenol^ leaflets, m. p. the 

'^-acetyl derivative of which fonns leaflets, m. ix 93^. 

4:-Nitroso-2 : ff-diallyPphenol (2 : ^-dmUpl-'^-hemog^umone-ii-oxime), 
leaflets, m, p. 142 — obtained in a similar manner from 
2 : 6-diallylplienol (a sodium salt is not precipitated in this case), 
3 aelcls 4:<imino-2:%’>di(dlylphen^ flattened prisms, m. p. 78“5®, by 
reduction with amiiioniuin sulphide and concentrated aqueous 
ammonia. 

III. The Allyl Ether Tramfonriatioih of Ammoplienols [with F. 
EIuemeus]. — ^p-Acetylaminophenol (used in preference to y^-amino- 
phenol to avoid allylation at the nitrogen atom) is boiled with 
acetone, ailyl bromide, and potassium, carbonate, and the resulting 
-p-acetylaminojjhenyl allyl ether y leaflets, m. p. 93'^, is boiled with 
dimethylaniline for six hours in a slow current of hydrogen, 
whereby the 4-acetylaiiiinO'-o~allylphenol, ni. p. 93^, described 
above is obtained; its ethyl ether ^ NIIAc“C(>H3(C'jiH5)‘OEt, colour- 
less leaflets, in.\p. 121*5°, shows a very slight antipyretic action in 
comparison with pheiiacetin. By treatmen# with fuming hydro- 
bromic acid, 4-acetylamino-o-allylphenol is converted into 4,-acetyl- 

ammo-1 -7nethylcoumaran, NHAc< 10H3 <Cq'j:| ^CHMe, colourless 


needles, m. p. 127 — 127*5°. By boiling for one hour with 10% 
hydrochloric acid or 25% sulphuric acid, p>acetylaiiiinophenyl ally! 
ether is converted into the hychocMoridey leaflets, in. p; 212°, or 
the sulphate of p-aminoplienyl allyl ether, both of which are very 
sparingly soluble in water. ^i-Anainophenyl allyl ether is con- 
verted into 4-amino-o-allylphenol (above) by heating with petroleum 
(b. p. 185°) for six hours in a current of hydrogen, and the latter 
into A-amim-o-propenylpherioly NH2*C0Hj^(6H)*CIi‘.CHMe, silvery 
leaflets, ni. p. about 172° (rapidly heated) or 168° (slowly heated), 
by boiling with very concentrated methyl-alcoholic potassium 
hydroxide in a slow current of hydrogen. The propenyl compound 
is more conveniently obtained by submitting 4-acetylaminO‘“0-allyl- 
phenol to the same treatment. 

4-Acetylamino-o-allylphenol is converted by boiling acetone, allyl 
bromide, and potassium carbonate into 4-acstylamino-o-ally^^ 
allyl ethery colourless leaflets, m. p. 111*5 — 112°, which yields 
4-aceMflammo '-^ : Q-dkdh/lphenoly leaflets and needles, m. p. 
85—86°, by treatment by the dimethylaniline method ; from, the 
latter, 4-amino-2 : 6-diallylplienol (above) is obtained, but not satis- 
factorily, by boiling with dilute sulphuric acid in an atmosphere 
of hydrogen. 

ly. Synthesis of Eugenoi [with F. Kbemebs].’ — M ethyl guaiacol- 
carboxylate (B-methoxysalicylate), m. p. 66 — 66*5° '(Fritsch gives 
63°; Einhorn, 73°), is converted by boiling with methyl ethyl 
ketone, allyl bromide,' potassium .carbonate, and a little potassium 
iodide, for '.'seven hours, into methyl 3-mMhowy-2-aUylowp'bemoate^ 
h, n.' 165— 167°y8 mm.., which yields the corresponding ^add^ 
OiiHjgOi, needleS', m. p. 65°, by hydrolysis with boiling 30% methyl- 
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alcoliolie hydroxide. When heated, the acid loses carbon 

dioxide and suffers transform at ion, yielding o'-eiigenol almost ex- 
clusively, hut its methyl ester is converted almost explosively at 
2 3 0 — 24 CP' ill 1 0 /// e ) hf/l 6 - h j/dro xy~^ - tn 1 . 1 h -aUylh e n z on t e . , 

needles, m. p. 55 — 55’5®, b. p. 173—174^^/12 mm. On account 
of the violence of the transformation, a method of heating under 
diminished pressure (in this case 200°/ 60 ram.) was tried, and gave 
such satisfactory results that it is recommended for the transform- 
ation of other allyl ethers into allylphenols. On hydrolysis, the 
preceding ester yields ^dnn^roj'y-^-mxfhoxoj-Z^dlylhexizoic (md, 
prisms, ni. p. 127° (h 3 uirated, m. p. 85-- 88°), which is converted 
into eugenohb}^ heating with dimethylaniline at 160° ; the methyl 
ester also yields eugenol (and methyianiliiie) by boiling with aniline 
for four hours. C. S. 

The Aristols and the Quantitative Estimation of Thymol. 
E. Moles and M. AIarquina^ (A rm/. Fis. Qiiim,, 1919, 17, 59 — 83). 
— Aristol is obtained^ as a red precipitate on adding a solution of 
iodine in potassium iodide to an alkaline solution of thymol 
(Messinger and Vortmaun, A., 1889, 1150). On drying, the red 
substance loses water and iodine and passes into a yellow powder, 
one molecule of aristol giving 75 molecules of water and 0'15 atom 
of iodine. The freshly precipitated substance appears to- behave 
as a gel in which iodine is adsorbed. The m, p. of both forms 
varies between 105° and 115°. A. possible quinonoid or ketone 
structure was tested by means of hydriodic acid and by phenyl- 
hydrassine with negative results. Determinations of the molecular 
wmight by cryoscopic measurements in benzene and thymal show 
that double molecules are present in the former solvent and single 
in the latter, the polymerisation indicating a phenolic structure. 
The constitution assigned to the yellow aristol is di-iododithymol 
(annexed form\ila). The following methocl 
Me Me for the estimation of thymol is given : The 

j/\ I dissolved in water, is added to 

I Iqii [■ sodium hydrogen carbonate solution. A 

\ / ' \/ measured quantity of standard iodine solu- 

. Fr'"* ' ' Fr''^ lion in excess is added, and the mixture ,is 

acidified with sulphuric or hydrochloric 
acid. The excess of iodine is 'titrated with thiosulphate solu- 
tion. Over wide ranges of variation in the .value of the ratios 
tliyiTiol : sodium hydrogen carbonate and thymol : iodine added, the 
mean value of the quantity of iodine consumed was 3*60 atoms per 
molecule of thymol, W. S. M. 

Ti?iphenylmetliyl Siilplitir Gompoimds. B. VoRLiroEEand 
Ernst' Mi TTAG'(^ cr., 1919, ' 52 ,, [/i], 413—423. Compare A., 1913, 
,i, 1335). — A poor yield of tripheni/lmethijl sulphide^ S(CFh 3 ) 2 , may 
be/ obtained by the' interaction of , triphenylchloromethahe and 
alcoholic, sodium sulphide or ■ sodium , triphenylmethyl sulphide^ 
, CPh*^*SlSra. It is a 'white powder; m. p*, 182° (decoinp.)/which'oixly 
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reacts with alcoliobc luereuric cyanide on boiling, mercuric sulphide 
being foniied. 

Wh.en an ethereal soiiitiou of tripheixylniethyitliiol is treated in 
the cold with an equiinoleculav projjortioii of sulpliiuyi chloride, 
triphcm/I ^nethpl thiorhlonde is de" 

posited in yellow prisms, m, p. 137°, according to the equation 
CPlnySH + ySO^Cl^ “CPh.pSCl + ^SO.j; + HCl. The coiiipouiid is very 
stable towards water, but is decomposed by alkali hydroxides. The 
chlorine atom is readily replaced by other groups, using basic re- 
agents, the following examples being described : (1) A solution of 
sodium metlioxide gives friphenf/hnethyl metho.ryf i<ulp]ii(]e, 
CPii.pS“OMe, needles, m. p. 124°, and sodium pheiioxide forms 
triphenplm ethyl pheii(),ryl >>idph'irle^ large prisms, m. p. 91*5°. 
(2) Triphenylmethylthiol yields triphenylmethyl disulphide, 

CPha-S-S-CPhg 

(ibid,), (3) Ammonia produces frdpheMylmethyl s^ulphmnide \trh 
■pheMyl'NiefhyJtJn^^^^^^ CPh 3 ’S*NH 2 , which crystallises in white 

rods, in. p. 126°, and forms an aeetyl derivative, CPh.pS-NHAc, 
needles, in. p. 187°, and a hensylidene compound, CPLyS-NICHPh, 
yellow needles, m, p. 128°. (4) Methylamine yields tnpltchyl- 

m. e t hyl inetkyU ulphnmide [ tnphenyhn e thyl t hiolm e t hylamhie ] , 

leaflets, in. p. 119 — 120°, which forma an acetyl derivative, pris- 
matic needles, m. p. 133°, and a n7frorS‘o-compound, 
CPLpS-NMe-NO, 

colourless crystals, in. p. 102 — 103° (decomp.). (5) Biniethyl- 
amine gives fnpheipyJynethylthioidimeyhy in. p. 105 — 108°. 

(6) Aniline forms fiiplienylinefhyl pheiiyUidph amide \tn phenyl- 
methyl thialavd white tablets, m. p. 103°, and o-toluidiiie gives 
i ri plienyJm ethyl thl(d^ leaflets, m. ]). 141°. 

If a solution of triphenylmetliyltliiol in benzene is shaken with 
sodium nitrite solution and gradually treated with dilute sulphuric 
acid, or slowly mixed with liquid nitrogen trioxicle or peroxide, 
fii phenyl methyl thion/f'rite, CPh^nS'NO, separates in green needles, 
m. p. 104° (decomp,). Concentrated solutions of this ester in 
benzene appear red in transmitted light and green hy reflected 
light. The thiol also couples with henzenediazoniiim chloride in 
the presence of sodium hydroxide, giving triphenylmefd^^^^^^ 
benzene, CPh;nS*N.>Ph, yellow leaflets, m. p. 108° (decomp.). 

Chlorothioltrichlorom ethane (perchlarom ethyl mercaptan) con- 
denses with benzene under the influence of aluminium chloride' to 
form fJiiohenzovhenone. Ph,>CS, a deep blue oil which yields henzo- 
phenone on boiline* with alcoholic potassium hydroxide, and tetra- 
phenylethyleiie on heating with copper powder, J. C. W. 

Molecular Transpositions of the a-Glycols. V'* 

Dehydration , of a ' Methoxy-deri-vative of a/3y-Triphenyl* 
propane-a5”dioL A, ORiKHOFS* fwithP. Cobia y RocaI (Bull Soc. 
cMm., 1919, 'Fiv], 25, 174—179.' Compare 'this vpL','i, 20'5, 206). — 
Magnesium /'benzyl 'bromide condenses with p-anisoiii' , to ' give 
y-phenyl^aP-dd-p'-arrmylwopane^^afi-diol, ■ ' ' 

^ . /CH2Ph*'C(doia[4-OMe)(OH)*GH(0:H)-CsH4*^^ , 
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;ra. p. 152— 15 wliicli wlien dehydrated with sulphuric acid yields 

CI:LPlrC(0(5lip0Me)2*CH0, m, p. 
71— 72°j giving an oaime^ in. p. 116 — 118°. The aldehyde is 
decomposed hy alcoholic potassium hydroxide, yielding a-pheni/l- 
^0~di-i>ani%?/IefJimie^ m. p, 89—90°, The constitution o'f this latter 
compound was proved by its synthesis as follows : Di"^^allisyl ketone 
cmideiises with ixiagnesinni benzyl chloride, giving pIieMyldi-p- 
anly/leJhi/t n7co/^rJ., "ClT,Ph-C(CoH4-0 p, 141—142°, 

which when dehydrated hy acetyl chloride yields phenyl di-])- 
anhyleihylenej CliPli!C(C(;Pl 4 *OMe) 2 , ra. p. 62 — 63°, and this, when 
reduced by sodium in absolute alcohol, gives a-phenyl“0^'di~p- 
anisylethaiie. W. G. 

Molecular Transpositions of the' a-GIycois. ¥I« De- 
hydration of aa/Sy-Tetraphenylpropane-a/S-dioL A. OrIikhofp 
[ with J. Zive] (ihdL 8oc, cMm.^ 1919, [iv], 25 , 179 — 182. Com- 
pare preceding abstract). — Magnesium benzyl chloride condenses 
with phenylbenzoiii to give aa^y-tetraphem/lpropune-afi’dioL 
OH;CPho-CPh(OH)-CH2Ph, 

m. p. 141 — '142°, which when dehydrated with sulphuric acid 
yields hensyl triphenylmethyl Icetone, CPhg'CO'GH^Ph, m. p. 
113 — 113‘5°; this is decomposed by alcoholic potassium hydroxide, 
giving triphenylmethane and potassium phenylacetate. W. G. 

Molecular Transpositions of the a- Glycols. ¥11. The 
Dehydration of a/?-Dipheiiylfoutane-a/3-dioland of a^-Diphenyl- 
Hiethyipentane-a^-dioL A. Orekhoff [Nvith J. Zive] (Bull Soc. 
chim., 1919, [iv], 25, 182 — 186. Compare preceding abstract).—- 
By dehydrating ai8-diphenylbutan-ai3-diol with hot 20% sulphuric 
acid, Tiffeneau and Dorlencourt obtained aa-diphenylbutaldehyde 
(compare A., 1906, i, 724). The authors, by using cold concen- 
trated sulphuric acid, obtained ethyl deoxybenzoin and an isomeride^ 
m, p. 32—38°, giving a semicarhazone, m. p. 191—192°, which was 
not chai'acterised. 

Magnesium is*obutyl bromide condenses with benzoin to give 
a0‘d/iphenpl'^-msthylpeMtm'i€-a0-diol m, p. 101—109°, which when 
dehydrated with cold concentrated sulphuric acid yields Mobutyl- 
deoxybenzoin. W. G. 

Molecular Transpositions of the a-Glycols.^ ¥III. The 
Constitution, of the Product of Dehydration of o^/?-Tri- 
phenylethanedioi. A. Or#.khoff (B%dl Soc, cTiim., 1919, [iv], 25, 
186 — 189).— The author agrees' with Kohler (compare A., 1908, 
i, 753) that the product of dehydration of a^iB-triphenylethanediol 
is , diplienylacetophenone, CHPhg'OOPh, and not the , so-called tri- 
phenylvinvl alcohol, CPh 2 *GPhOH ' (compare Biltz, A., 1899, 
i, 439). Diphenylacetophenone condenses with magnesium, phenyl 
bromide to give aa004etraphenylethyl alcdJiol^ m. p, '235' — 236°, 

: which . is ' also obtained by the action of magnesium phenyl bromide 
on' diphenyl acetyl chloride. The alcohol, when .dehydrated, yields 
;',te''tra'|>henyl©th.ylene. . 
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DiplieiiylacetO'plieiione condenses with inagnesiiim beiiz}^ chloride 
to give aafiy-tetraj^hem/lj^^ojmn-^-olj in. p. 135—136®. W. C. 

Action of LigM on alio- and 'Wo-Cinnamic Acids. Hans 
Stobbe (Ber.y 1919, 52, [.S], 666 — 672). — TwO' specimens of 
cinnamic acid, m. p. 42®, obtained from the acids, in. p.^s 68® and 
58® respectively, were exposed to bright daylight during twO' years; 
the product consisted entirely of unchanged acid and /3-triixillic 
acid. 

[With JussiK PoGOSSiANZ.] — Specimens of ciimaniic acids, 
m. p.’s 42®, 58®, and 68® respectively, were exposed in quartz tubes 
to direct sunlight which was sufficiently powerful in the circimi” 
stances to cause temporary fusion, with consequent isomerisation; 
in each case, the product consisted chiefly of a-triixillic acid with 
little i8-truxillic acid and minimal quantities of 25m/?.?-cinnamic acid 
and benzoic acid. Reaction in the illuminated molten mass, and 
also in benzene solution, may be represented by the scheme : 


CL'J-Cinnamic acid (liquid) - — 

^■mns-Cinnamic acid 

(liquid) 

./ j 

1 

\ 

T 

4' 

H 

Benzaldehyde c/.s-Cinnamic — > 

iram-Oimiamie 

P>onzald©hyde 

acid (solid) 

acid (solid) 
i 


4' 

/3-Truxil.lic acid 

4" 

a-Truxillic acid 



[With Eduabd Faerbeu.] — ^T he possible polymerisation of 
cinnamic acid by heat has been investigated either alone or in the 
presence of a solvent (water, naphthalene, xylene, ethylene 
dibromide). Polymerisation was only observed with certainty in 
the experiment with ethylene dibromide, when a-truxillic acid was 
formed in small amount. It is suggested that the action may be 
due to slight decomposition of the solvent into bromoethylene and 
hydrogen bromide, and the* catalytic influence of the latter. 

H. W. 

The O-Benzoyl Derivatives of /^-Resorcylic and Gentisic 
Acids. Max Beegmanx and Paul Dahgschat {Ber.f 1919, 52, 
[.&], '371 — 388).— In a i-ecent paper (A., 1918, i, 172), 'Fischer 
described a remarkable reaction of the acyl derivatives of some 
aromatic acids containing at least two hydroxyl groups in neigh- 
bouring positions, namely, the wandering of an acyl group from 
on© place to another during hydrolysis. For example, 4-benzoyl- 
3-acetylprotocatechuic acid yields S-benzoylprotocatechuic acid. In 
order to prove whether ' this phenomenon is connected ' with the 
Juxtaposition of the hydroxyl groups, Fischer has, suggested the 
present investigation on j8-resorcylic and gentisic acids, , in , which 
the hydroxyl groups are, respectively, ,in meta- and- para-arrange- 
ment. The authors have succeeded in isolating the two pairs of 
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rrioiiobeiizO'ates_, but have found no indications of a tendency for 
tlie benzoyl group to wander from one position to tlie otlier. 

Protocatecliuic and gallic acids also* only yield one carbomethoxy" 
or acetyl derivative, the acyl group being in the meta-position with 
respect to the carboxyl group. jS-Resorcylic and geiitisic acids yield 
O'-acyloxy-coiiipoiinds as well as meta- or para-derivatives. 

2 - B e w o>// / o , ?/-4~ met hylcarh o // eif o h c n oi c ac id ^ 
cdoMe* 0 *C,,H 3 ( 0 Bz)-C 03 H, 

is obtained in long, thin needles, an. p. 148 — 149° (corr.), by the 
action of benzoyl chloride on carbomethoxyresorcylic acid (Fischer, 
A., 1909, i, 161), and is hydrolysed by means of A"-aianionia solu- 
tion to 4:diydroa'y-2'henz(>yloxyhei}zo‘ic ncid^ which crystallises in 
concentric groups of needles, m. p. 160 — 161° ^(corr.). When 
treated with an excess of diazomethane in dry acetone, this acid 
yields in e t hyl. 2 -hen z oyl Ouf“y-4i-m etho .ry hemoafe, 
6Me-CoH3(OBz)*C02Me, 

which crystallises in needles or flat prisans, an. p. 69 — 70°, and is 
hydrolysed by dilute aqueous-alcoholic sodium hydroxide to 
4-methoxysalicylic acid, an. p. 161° (corr.) (compare Tiemann and 
Parrisius, A., 1881, 270). The last compound affords the clue to 
the constitution of the benzoyloxy-acids. 

2 i4t-Diac.etoxyhenzoic acid, well-developed, microscopic prisms, 
in. p. 136—138°, is obtained by heating jS-resorcylic acid with acetic 
anhydride and zinc chloride, and is partly hydrolysed by dilute 
sodium hydroxide at 0° to idiydro,ry-2-aceto;ryhenzoie aeid^ which 
crystallises in lanceolate leaflets, m. p. 167 — 168° (corr.). This 
acid yields 'inethyl 2-aceto;ey-4:-7netli<}aryhenzoute, in. p. 56- — 57°, 
on treatment with diazomethane, and this ester may be hydrolysed 
to* 4-methoxysalicylic acid. The acid also gives A.-henzf}yhnvy-2- 
aeeUiuyyhenzoic acid, flat needles or prisms, m. p. 148—149° (corr.), 
when treated with benzoyl chloride and pyridine, and this is 
partly hydrolysed by a mixture of acetic and hydrochloric acids 
to 2-hydro;ry-4:djenzoyIoieyhenzoic aeid^ needles, m. p. 193 — 194° 
(corr,). Treatment with diazomethane gives methyl i-henzoyloxy- 
2~7nefhoxyhenzoate, ra. p. 78 — -80°, which is hydrolysed by dilute 
aqueous-alcoholic ' sodium hydroxide to Fischer and Pfeifer’s 
4-hydroxy-2-methoxybenzoie acid, decomp. 187 — 189° (corr.) (A., 
1912, i, 559). ' 

acid, long, fiat needles, 
in. p. 148 — ^149° (corr.), is obtained from carbomethoxygeutisic 
acid (A,, 1909, i, 161) and hydrolysed by A-ammonia solution to 
hdhydroxy-2-hen%oyloa)yh enzoi c add, which crystallises in micro- 
scopic leaflets, m. p. 211 — -212° (corr.). When treated with diazo- 
methane, this yields methyl 2-henzoyloxy-f)~methi>xyhe/mme add, 
stouti;, quadratic plates, m, p. 106 — 107^ (corr.), which gives the 
known 5-methoxysalicyIic acid, m. p. 145—146° (corn), on hydro- 
lysis (Tiemann and Miiller, A., 1882, 52). A characteristic 'differ- 
ence between this acid and the isomeric 5-hydroxy-2-methoxybenzoic 
'acid, m. p. 155—156° (Fischer and Pfeffer, Iqc, xit.), is that the 
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former gives a deep blue colour with ferric chloride and the latter 
only a grey colour. 

acid, twinned prisms, m. p. 
171- — 173°' (corr.), is obtained by the partial hydrolysis of diacetyl- 
geiitisic acid (Heininehneyer, A., 1909, i, 387) with A-animonia in 
an atmosphere of hydrogen, and is converted by diazomethaiie into 
metJiifl ^-acetoj:y'b-rnethoi.vyhtn7:^oate, m. p. 45 — 46°, which is 
hydrolysed to the above 5-methoxysalicylic acid. It is also con- 
verted into ^d)enzeylo,x\ij~2--a^cefoj:yhetizoic add, which crystallises 
in microscopic, bent needles, m. p. 166 — 167° (corr.), and yields 
%h ydro.cy-D-henzoyloxyhenzoic acid, leaflets, in. p. 178 — 179° 
(corr.), on hydrolysis wdth a mixture of acetic and hydrochloric 
acids. When treated with diazomethane, the acid gives inethyJ 
Ddjea 3 oyIoa\y- 2 -methoxybe}izoate, m, p, 83—84°, which may be 
hydrolysed to 5-hydroxy-2-methoxybenzoic acid. J. C. W, 

Guaiaretic Acid. J. Herzig and F. Scbiff (J5cr., 1919, 52y 
[A], 260). — ^^The authors agree with vSchroeter and others (this voL, 
i, 84) that the formula of guaiaretic acid is C.20H24O4. J. C. W. 


Some Derivatives of PMorogluciiioL Adolf Bonn (Bcr., 
1919, 52, [^], 255 — 259). — Mosimann and Tarabor have found that 
acetophloroglucinol will not condense with ^>-hydroxybenzaldeiiyde 
(A., 1916, i, 822), whereas its di~ and tri-methyl ethers condense 
readily, and Bonn has found the same indifference in the case of 
ethyl acetophloroglucinolcai'boxylate. This is most probably due 
to the fact that the compounds are really derivatives of triketo- 
hexamethylene. 

The above ester is obtained by boiling a solution of Jerdan’s 
lactone (A., 1917, i, 277; 1918, i, 33) in a mixture of acetic and 
hydrochloric acids, carbon dioxide being evolved. Ethyl 2-avei yh 
pldorogl udnohi-carhoxyhite, C02Et*C(.HAc(0H)*j or 


crystallises in bundles of slender needles, m. p. 77 — 78°, and changCvS 
into ethyl phloroghfchmlearhoixplufe when left with 25% potassium 
hydroxide. This ester crystallises from water with IH2O, or from 
alcohol in anhydrous prisms or needles, in, p. 129°. 

When Jerdaii^s lactone is left for some time with 33% 'potassium 
hydroxide and the solution is acidified, ethyl ma^arlwxyphloro- 
acet oph e ri 0 ne carh ox ylate [3 - carh e t hox y phloma ee t oph enoa eaee ti c 

add], C02Et-CoH(6H)3*CO-CH2-C02H, 'is precipitated. The acid 
has m. p. 160°, and changes into the above ethyl 2’‘acetylphloro- 
glucinol-4-carboxylate on melting or warming ,with acetic 
anhydride. 

The silver salt of Jerdan’s lactone, when heated with ethyl iodide, 
yields ethyl ^ :7-dihydroxy'4c-ethoxyA :2d)enzopymne-6(oT B)-ca<rh~ 

oxyldte, C‘O2Et'C0H(OH)2<C^^Q^^y^^, In thin, prismatic crystals, 

m,., p. 160°. * ' ' ; '' J.'C, W.'"' 
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Constitution o! Bile Acids. I. diolanic^ isoCholanic^ 
and ?//”Clioiaiiic Acids, W. Borsghe and Emmy Rosenkeanz {Be'7% 
191 9 j 52j \B\ 342 — 345). — When bilianic and mjbiliaiiic acids^ 
are reduced by means of amalgamated zinc 
and hydrochloric acid, they yield cholanic and isocholaiiic acids, 
C2oH3g(CO) (00211)3. The ketone group of the latter pair of 
isomerides therefore corresponds in position with one ketone group 
of the former pair, and accordingly the -~OH“OH™ groups of 
deoxycliolic acid and cholic acid which gave rise to these ketoiiic 
acids are identically placed. It has already been proved that the 
second alcoholic group of deoxycholic acid, C24H40O4, is identical 
with a second gimiip in cholic acid, C24^4oOr„ the evidence being the 
great similarity between the ketonic tricarboxylic acids, namely, 
the pairs of bilianic and cholanic acids, which these hydroxy-acids 
yield on oxidation with permanganate. Consequently, cholic acid 
is a hydroxy deoxycholic acid. 

When deoxycholic acid is oxidised by chromic acid, it yields 
dehydrodeoxycholic acid, C2iH35(C0)2*C02H, and when this is 
oxidised by alkaline permanganate it gives ^'■cholanic acid, m. p. 
259 — 260^ (decomp.). This, is another isomerid© of cholanic acid, 
C0IGgQH33(C02H)3, the constitution of which will be investigated 
more fully, J. 0. W. 

Improved Preparation of Aromatic Aldebydes, Gustave 
Blanc (Eng. Pat., 115244). — Aromatic aldehydes free from any 
trace of carboxylic acid are produced by boiling aromatic chloro- 
methylen© derivatives with an aqueous solution of an alkali 
dichromate, preferably with the addition of an alkali hydr- 
oxide or carbonate. The reaction is approximately represented by 
the equation 3R*CHoCl-|-Cr207Na2 + Na0H = 3NaCl + 3E-0H0 + 
Oo03-i-2B[oO. [See, further, /. Sac. Clwrn, huL^ 1919, June,] 

G. F, M. 

Terpenos ' and Ethereal Oils, CXXVI, 0. Wallace 
{Anncdm, 1919, 418, 36 — 69).—!. Oamcrdofh of Menthmie into 
Ftdegenone [with Emma Geote]. — ^This work has already been 
recorded (A., 1918, i, 544). 

; II. Fucarvone Series [with Max Staubacher], — ^T he experiments 
on the behaviour of halogenated cyclic ketones towards aqueous 
alkali (A., 1918, i, 440, 442, 444) have been extended to include 
members of the eucarvone series. jS-Dihydroeucarvone {Annaien, 
1914, 403, 91), the constitution of which has not yet been ascer- 
tained, is smoothly converted , by bromine (1 mol.) in cold glacial 
acetic acid solution into a dihromdde, €4011430812, prisms, m. p. 
71 — 72^, which is isomeric with the dibromide, m. p. 68^, obtained 
by the broinination of tetrahydroeucarvone (A., 1918, i, 444). The 
new dibromide, m.^ p. 71—72'^, reacts rapidly with warm: 2% aqueous 
potassium hydroxide, yielding volatile products and an mid, 
CioHieOg. 'The volatile products 'have not^ 'hmn ' obtained in 
sufficient quantity for complete examination, but, they,' consist 
chiefly of a ' ketone which shows ■ no ' similarity to 'ketones of the 
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eucarvone series, ib readily .iorms a j Cullj^O^'N;; 

or GQlIinONg), crystals, m. p. 194 — 195^, has an odour of caniphoi*, 
behaves towards perniaiigaiiate as an unsatiirated coinporiiid, and 
by reduction with hydrogen and palladium yields a saturated 
ketone (seinicarhazone,^ m. p. 196 — 197*^). 

The acid, CjqITiqOo, is shown by direct comparison to be identica] 
with Tieniann and Semmler's a-ryc/ogeranic (/.s-ogeraiiic) acid, ni. p. 
1(34 — 105^. Consequently, the dibroniide, m. p. 71 — 72°', probably 

has the formula 0-dihydroeucarvone 

has the 7~ring formula originally suggested (loci cit.). 

Since the dibroniide contains a methylene group adjacent to a 
carbonyl group, it ought, according to previous experience of the 
bromination of cyclic ketones (loc. cit.), to undergo direct broiniiia- 
tion. This is so. By treatment with bromine (1 inoi.) in almost 
boiling glacial acetic acid, it yields a trlbromide, CiyHijOBrs, m. p. 
104 — 105°, which is only slowly attacked by 2% potassium hydr- 
oxide at 70°, yielding an acid, ni. p. about 170°. The isomeric 
dibroniide, m. p. 68°, obtained from tetrahydroeucarvone, does 
not undergo further bromination under the above conditions. The 
volatile products obtained when it is shaken with 2% alkali solu- 
tion {loc, cit.) contain a small quantity of a hydrocarbon ( ?), b, p. 
138 — 140°, and a yellow substance, b. p. 93 — 95°/ 8 mm,, 0*988, 

/4“ 1*4813 (these values are only given provisionally), which does 
not yield any characteristic derivatives, but is converted by reduc- 
tion with hydrogen and palladium into a s^ihstance, b. p. 
223 — 225°, 0*9690, 1*4690 {sejnkarhazone^ m. p. 

212 — 213°; oxime, m. p. 55 — 56°), which is probably a cyclic 
ketone having its oxygen atom in a side-chain. 

The acid, m. p. 91-5 — 92*5°, obtained by the action 

of 2% potassium hydroxide on dibromotetrahydroeucarvone (loc, 
cit.), is converted by oxidation with alkaline permanganate into 
a mixture of three acids, m. p. 159 — -160°, 

m. p. 187°, the third acid, m. p, 90—91°, being produced in very 
small quantity. 

Since the preceding brominated 7-ring ketones of the eucarvone 
series differ from halogenated 6-iing ketones in yielding volatile 
products as well as an acid by treatment with 2% potassium hydr- 
oxide, dihrommuherone, C 7 H|f)OBr 2 , m. p* 70 — 72°, has been shaken 
with dilute potassium hydroxide solution at 70°, whereby a volatile 
ketone {semiearhazone^ m. p. 190 — 191°) and an acid, probably 
tetrahydrobenzoic acid, , have been obtained. C. S. 

Adsorption o! tlie Glucosides of . Digitalis Leaves « Q, 
Mannich {Ber. J ) eut . Ges., 1919, 29, 206 — 213).— Experi- 

ments with gitalin showed the latter to be readily adsorbed from 
aqueous solution by blood charcoal (the latter can adsorb at least 
20% 'of 'its weight), less 'readily from alcoholic solution, and 'still 
less readily from solution in chloroform. A Bpecirnen of ' charcoal 
containing 20% of gitalin did mot lose glucoside when treated with 

voii. mm., i. ' % 
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water^ and only a portion wlien alcohol was used, but practical])' 
all of it was removed by chloroform. Other substances, such a,s 
fuller's earth, the sulphides of lead, copper, or zinc, and particu- 
larly those of arsenic and ant-mony, have the power of adsorbing 
the bitter principles from an aqueous extract of digitalis leaves. 
Attempts to isolate the glncosides by treatment of infusion of 
digitalis with animal charcoal and subsequent extraction of the 
latter with chloroform did not lead tO' the desired result, possibly 
because the principles are not free in the aqueous solution, but in 
complex compounds with other substances, such as tannins. 

The author considers that the readiness with which the digitalis 
glucosides are adsoi*bed by the powdered drug explains the difficulty 
of their complete extraction, and also the better results which are 
obtained when water, as solvent, is replaced by alcohol. H. W. 

Syntheses of Depsides, Lichen Substances, and Tannins. 
II. Emil Fischer {Ber,^ 1919, 52 , [j5], 809 — 829). — A general 
resume of the progress made by Fischer and his co-workers in this 
Held since the year 1913^ the individual subjects have been 
previously abstracted. H. W. 

Tannin and the S 3 ?iithesis of Similar Substances. ¥1. 
Emil Fischer and Max Bergmann (Ber., 1919, 52, [i?], 829 — 854. 
Compare A., 1912, i, 471, 887; 1913, i, 479; 1915, i, 437; 1918, 
i, 87). — The removal of acetyl groups from substances such as the 
acetates of gailoyl- and digalloyl-glucose, previously effected with 
cold alkali or with warm sodium acetate solution, can also be 
effected at the ordinary temperature by a moderate amount of 
concentrated aqueous hydrochloric acid in methyl-alcoholic solu- 
tion. If the acetyl derivative is too sparingly soluble in methyl 
alcohol, a mixture of the latter with acetone may be used. The 
penta(m-digalloyl)-a- and -i3-glu coses obtained in this manner from 
the acetates are optically purer than those previously obtained. 
The method can also be applied with good I'esults to simpler sub- 
stances, such as acetylsalicyiic acid and triacetylgallic acid. 

The use of the potassium salt for the purification of tannins was 
recommended by Berzelius. The authors find the most convenient 
method of preparation to consist in mixing alcoholic solutions of 
the natural or synthetic tannins and potassium acetate, but the 
precipitates contain small quantities of the latter. The salts from 
Chines© tannin, pentadigalloyl-a-glucose, pentadigalloyl-J3-gIueose, 
and pentagalloyl glucose have, [ajj^ 4-46'3®, +66*6^, and +33*7^, 
respectively, in water. The salt appears to be suitable for the 
separation of artificial tannins from many other substances and 
for their purification, but not suitable for the differentiation of the 
individual gailoyl glucoses. 

Attempts have been made to extend the method used in the 
preparation of 1-monogalloyl-^-glucos© (this voi, i, 89) to other 
l-acylgiucoses, but the results are disappointing, as ' frequently the 
acyl group is/ removed simultaneously: with the acetyl,, groups. This 
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Is, for exaiuplo., ilio case with l-hcni^oyltctraHiCtty long, 

coloiiiiese’ needles, m. p. 60 — 63'^, l)ut_ frequently several degrees 
lower, owing possibly to dimorphism, [ajl"; -i- 113* in cliloroiorm. 
On the other hand, l-i)Hivcfoa'yhm:oy(tctm-acelyl-^~^ colour- 

less needles, in. p. 11:1—173'^ (corrj, [ajx)-"30'6° in >>‘-tetrachloro- 
ethane, could bo converted by alcoJtioiic sodiuin hydroxide or 
alcoholic ammonia into l-];)-hydroijcybenzoyl~^-glu^ fiat needles, 
m. p. about 228° (corr. ; decomp.) when rapidly heated, 
[a]o —23*9° in s-tetrachloroethane ; in the latter case, l-p-AyrZro^ry- 

m. p. 196 — 197° (corr.), -™38-4:° 
in acetone, is formed as intermediate product. Biniiiarly, 

m. p. 134 — 135° (corr.), 
[ajp 116° in ^‘-tetrachloroethane, could be de-acetylated with 
alcoholic sodium hydroxide, but the product was a syrup which 
could not be caused to crystallise or reconverted into the pure 
penta- acetate. 

The catalytic action of sodium alkyloxide on esters in alcoholic 
solution has been applied for the removal of acetyl groups. Thus, 
foi‘ the elimination of the five acetyl groups of p-acetoxybenzoyl- 
tetra-acetylglucose dissolved in alcohol, one molecule of sodium 
ethoxid© is sufficient at the ordinary temperature, and the presence 
of a small quantity of water in the alcohol does not hinder the 
reaction; these conditions are particularly advantageous for 
securing good yields. The method has also been applied to the* 
isolation of dextrose from its penta-acetat© and of a-methylglucoside 
from its tetra-acetate. 

Attempts to prepare 1-galioyl-a-glucose are described. It is 
found that the specific rotation of l-galloyl-jS-glucose gradually 
changes from negative to positive, and finally attains a maximum 
when its aqueous solution is agitated with calcium carbonate, or, 
more rapidly, with sodium carbonate or pyridine ; in all probability, 
the change in sign is caused by the conversion of l-galloyl-iS-glucose 
into the a-derivative, but attempts to isolate the latter from the 
product were not successful. Crude tetra-acetyl-a-glucose, obtained 
by inversion of the j8-compound, was therefor© treated with tri» 
acetylgalloyl chloride in the presence of quinoline, whereby 
ultimately triacetylgMoyltetroHicedyl-a-glm^^ microscopic needles, 
m. p. 158 — 159° (corr.), [a]J? 4.99*9° in 6*-tetrachloroethane, was 
isolated; this was then hydrolysed with alcoholic ammonia, but the 
product was not crystalline. It appeared, however, to> contain con- 
sidorable amounts of 1-galloyl-cst-glucose, since, on re-acetylation, it 
yielded the hepta-acetyl derivative in quantity. 

The galioyl derivatives of the sugars differ among themselves in 
their behaviour towards gelatin solutions. The penta« and tri- 
galloyl compounds precipitate the latter from aqueous solution in 
the same manner as do the tannins, but this property is not shown 
by the varying monogalloyl glucoses nor by monogalloyl fructose* 
Since similar differences were ■ to . be expected among the poly- 
hydroxy-alcohols, ■ the derivatives, of 'glycol, tidniethyleneglycol , 
glycerol, erythritol, and mannitol have been prepared 'and ex- 
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auiiiied. Tiiey are reacliiy obtained froni tbe alcohols by coupling 
with ti'iacetylgalloyl chloride and subsequent removal of the acetyl 
groups. The crystalline efhylcncglycoi digallate is so sparingly 
soluble ill water or alcohol that its reaction with gelatin and arsenic 
acid cannot be investigated. With trimethyleneglycol digallate, 
the gelatin test is not characteristic, but distinct gelatinisatioii is 
caused by arsenic acid in alcoholic solution, Erythritol tetiri- 
ijullate is readily soluble in water and coagulates gelatin, but the 
alcoholic solution is too dilute to be tested with arsenic acid. The 
amorphous glyceryl trigallate and mcmnitol hexagcdhite yield 
colloidal solutions in water and behave like tannins towards both 
reagents. The physical properties of this series of substances are 
as follows: ethyleneglycol ditrlacetylgallate, colourless leaflets, 
an. p. 172 — 173^ (corr.) after slight softening; ethyleneglycol 
digallate, anicroscopic needles, which decompose at about 287^ 
(corr.) without melting; glyceryl tri-triacetylgallate^ amorphous 
powder; glyceryl trigallate, pale yellow, amorphous, brittle mass. 
[With (Frl.) Heetha von Pelchezim.] — Trimethylene glycol di- 
triacetylgaUate^ leaflets, m. p. 159 — 160°; trimethyleneglycol 
digallate, leaflets, ni, p. about 270° (decomp.); erythritol tetra- 
triacetylgallate, small, colourless needles without definite m. p. ; 
erythritol tetragallate, which when rapidly heated darkens at about 
288°, and is completely decomposed at about 308°; mannitol hem- 
triacetyl gallate, amorphous, pale brown substance ; mannitoT hexa- 
gallate, amorphous, pale brown substance, [a]}? •+• 27*0° in alcohol. 

H. W. 

The Resolution of Hyoscine and its Components, Tropic 
Acid and Oscine. Harold King (T., 1919, 116, 47G — 508). 

A New Synthesis of Hydrastinine and its Homologues* 

Karl W, Eosenmund {Ber. Dent, pharni, Ges,^ 1919, 29, 
200 — 206) . — Starting from methyleuedioxyphenyKsopropylamine, 
the synthesis of certain homologues of hydrastinine has been 
effected, whilst the alkaloid itself has been prepared from homo- 
piperonylaxnine by a new method. 

Met h ylen ediox f/j)hen ylhopropylammome tho/n 

CHoO.^QSs-OHa^CHMe-NH'CHcj-OH, 
is obtained as a viscous, colourless, somewhat unstable oil by the 
action of chloromethyl alcohol on methylehedioxyphenylwopropyb 
amine in dry ethereal solution, and is converted by warming with 
10% aqueous hydrochloric acid into 3-methyldihydrotiorhydrastinme 
hydrochloride, m. p. 231 — 232°; the free ham (annexed formula) 
crystallises in colourless leaflets, m. p. 

OHg 57 — ^58°; the hydriodide forms colourless 

A/\/\niqnvr leaflets, m. p. il5 — 217° Methylation of 
CB2<C0i i ^ the base, preferably with formaldehyde, 

' gives Z-wthyldihydrohydrastmme, m* .,p. 
85—87°^ (hydrocMoridei m. p. 230—232° ; 
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less needles, in. p. 215°), which can also be prepared from 
methylenedioxyphenylisopropylmethylainine. Oxidation with 

potassium dichromate and sulphuric acid or with iodine leads to 
the formation of in.,p. 107 — 108° {hydr- 

iodide, yellow leaflets, m. p. 210—212°; i}erchlorafe, gTeenish- 
yellO'W needles, m. p. 212°). 

Pheiiylacetylmethylenedioxyiilien^^^^^^ colourless 

needles,^ m. p. 105 — 106°, is prepared by the action of phenyl- 
acetyl chloride on the amine, and is converted by treatment^ with 
phosphoric oxide into l-hensyl-Z-nieyhydnorliydra^ yellow 

syrup {yicmte, in. p. 182°; Iiydriodide, shining prisms, in. p. 
208°), 

ZT 0 m 07 ji peronyla m Ino m e t ha nol, 

is obtained as a colourless, very unstable oil by the action of chloro- 
methyl alcohol (1 mol.) on homopiperonylamine (2 mols.) in 
ethereal solution, and is converted by 10% aqueous hydrochloric 
acid into dihydronorhydrastinine, identical wdth the product 
described by Decker (A., 1911, i, 906). H. W. 

Porphyroxine. Jitendra Nath Raksiiit (T., 1919, 115, 
455—461). 

Syntheses in the. Indole Series. Homologues of Di- 
oxindole and Isatin. J. Martinet (Awz.. Ckim,, 1919, [ixj, 11, 
15 — 84, 85 — 130). — For the most part a more detailed account of 
work already published (compare A., 1913, i, 756; 1918, i, 306, 
345, 351). The following new compounds are described. 

Methyl diacetyl-^-methyldioayinclole-Z-cm^hoie^^^^^ in. p. 132°, 
and the corresponding ethyl ester, m, p, 110°. 

Methyl ^ il-dhmthyldioxindole-Z-cmdjoxylai ni. p. 260°, and 
its diacetyl derivative, m. p. 227°; the corresponding ethyl -ester, 
m. p. 215°, and its (^i/accf-?/7 derivative, m, p. 203 — 204°; 5 :7-<'7/- 
methyldioxiiidole, m. p. 228—229°, and its 0-aeetyl derivative, 
m. p. 201—202°. 

Methyl acetyl^.-me^hyldioxlndoh-ZH'^arhoayylate, ni. p, 146°, and 
the ethyl ester, m. p. 66°. 

Ethyl ^d)Tmno-l-‘methyldioiTAndole-Z-eMrhoayiflaM, m. p, 160°, and 
its acetyl derivative, m. p. 132°; m. p, 

162°, and its 0-acetyl derivative, m. p. 115°; 5-hromo-l-niethyl- 
* isatmphenylhydrazme, m. p, 164°. 

Ethyl acetylnl^ethyldioxindole-Z^ca?d>oxylate^ m. p. 68°. 

Ethyl ^-hromo-l-ethyldioxindole-'^-cdrhoxylate, in. p. 106°, and 
its acetyl derivative, m. p, 120°; B-hromo-l-ethylisatm, m. p. 144°, 
and its phenylhydrasane, m. p. 124°. 

Methyl Z-hpTh'oxy-^heto-l-ethyldihydTO-^^-najMhkidoler^^- - 
M'Xplate, m, p.^ 203°, and its acetyl derivative, m. p. 140°, and the 
acetyl derivative, m. p.'114°, of the co-rresponding ethyl ester., , , 

^ Ethyl . B-acefpl-1 :7-triPiet''hyferiedAoxi77daIe-d-cmd)i)fcylate^ m. p. 
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ni. p. 193^; ^-‘incthyluatin- 
•phenylliydra-zone^ in. p. 268®; l-ethylimfiriplie^iylhydrmone^ in, p, 
74®; "E- ethyl- ^-naphtMsatinphenylhyd7'az on in. p. 180®. 

aphthisatoic add {^'a.mino-a-na'plithylglyoxylic acid) is very 
iiiistablej but gives potassium, copper, lead, and silver salts. 

o-B7*omo^-pietliylimtoic acid (p-hronio-2-viethylammophenyl- 
(jlyoxylic ackl) is very unstable, but gives potassiiifn, copper, silver, 
and lead salts; io-hromo-E-ethyUsafoic add also* gives potassium, 
copper, silver, and lead salts. 

E -Id t hyl-0-}iaph t hi sat oic acid (fi-et liylam In o-a-n apli t li ylgly o myl i c 
add) gives potassium , copper, and lead- salts. W. G-. 


New Isomerides intbe Isatin. Series. III. G-ustav Hellkr 
{Ber,, 1919, 52, [B]. 437—446. Coiupare A., 1917, i, 219; 1918, 
i, 235; this vol., i, 36). — The constitutions of three of the four 
modifications of 5 : 7-dimethylisatin have already been established, 
and the following formulse assigned to them: 

0,H,Me2<S.^>C0 C«H,Me5<SS>C-OH 0«H,Me,<5J2^^)>CO 


(I.) 


(H.) 


(in.) 


In the case of isatin itself, only the isomerides corresponding with 
these three formula have been established so far, but it is now 
found that when the methyl ether of the iactini form (II) of isatin 
is heated with benzene at 200 — 205®, it is partly converted into 
the iT-methyl ether of the lactam form (I) and partly demethylated 
and transformed into a new isomeride which corresponds with the 
foui'th modification of dimethylisatin. This is a feeble base the 
salts of which are hydrolysed by water. It does not react with 
diazomethane, methyl iodide, sodium hydrogen sulphite, or 
Pehling’s solution, neither does it form an acetyl or benzoyl deriv- 
ative nor give the indophenine reaction. It is more soluble in 
benzene than the other product, and its properties are best ex- 
pressed in the annexed formula. The com- 
pound is designated isatinone, and it crystal- 
lises in well-developed, dark honey-coloured, 
quadratic prisms, m. p. 226® (decomp.). It 
dissolves slowly in 0*6A-sodium hydroxide, 
and if the solution is quickly precipitated by 
fifth isomeride, isatinol (annexed formula), is 
orange-yellow flocks, m. p. 255®, which reverts to 
isatinone on crystallisation from glacial acetic 
acid or benzene. The methyl ether of the 
n g / A fourth modification of dimethylisatin "should 

^ i conform to the same type If the red -solution 

in sodium hMjfoXide is exposed to light, how- 
, /eyer;,At,,,beebmesypale\'in /time and dopositS' 
Friedlfeder and Roschdestwensky's anhydro-a-isatinanthranilide. 


OeH,< 


O 


> 00 . 


\n-_/ 

50% acetic acid, 
obtained in 
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If the methyl ether of the lactiiii form of isatiii is heated with 
inethyl alcohol at 200® instead of with henzeiie', it yields this 
anhydro-a-isatinanthraniiide and a h^dmte of it^ Ci 5 Hiq 03 N 2 , 
colourless crystals, m. p. 172®, which yields anthranoylanthranilic 
acid when boiled with alcoholic potassium hydroxide, 

J. C' W. 

An Improved Method of Preparing Indican from Indigo- 
yielding Plants. Bhailal M. Amin (Acjric, Bes. Inst. Pusa, 
Indigo Publ. No. 5). — ^The method, which is far more rapid thaii 
any of the methods hitherto described, consists in extracting the 
fresh leaf with hot water so as to dissolve the indican. Freshly 
slaked lime is added to the extract to precipitate impurities, such 
as amino-acids, tannins, gums, etc. The purified liquor is filtered, 
evaporated, and the indican extracted from the concentrated solu- 
tion with acetone. The wet extract is evaporated to remove the 
acetone, and on coaling in ice the aqueous solution which is left, 
indican hydrate separates. The crude hydrate is purified by 
dissolving it in absolute alcohol and precipitating with benzene, 
when pure anhydrous indican crystallises. This method gives 
an excellent yield (70 — 80%), and can be applied to any species 
of plant, and by its use pure indican has, for the first time, been 
prepared in large quantities from Java indigo (Indigofera arrecta), 

W. G. 

New Transitions from the Indole to the Quinoline Series. 
Gustav Hellke {Ber.^ 1919, 52, [-^], 741 — 745). — It has been 
previously shown (Heller and Wunderlich, A., 1914, i, 865) that 
2-cyano-2 : 3-dihydroindole-2-carboxylamide is converted by nitrous 
fumes into 2”hydroxyquinoline-3-carboxylamide. A similar con- 
version of the 5-membered to the 6-m ember ed ring occurs when 
diazomethane acts on an ethereal suspension of isatin, 2 : 3-dihydr- 
oxyquinoline, needles, m. p. 190 — 192®, being obtained (compare 
Madelung, A., 1913, i, 91). The latter, with more diazomethano, 
appears to yield a monomethyl ether; with acetic anhydride, it 
gives a monoacetyl derivative, long needles, m. p, 214—215®. 

Hnder similar conditions, dihijdromf-^:B-dimMhylqumolme^m.^. 
about 242® (decomp.), is olbtained from 2 : 4-dimethylisatin lactam, 
whilst 2 : 4-dimethylisatm lactim yields a product, aggregates of 
needles, m. p. 253® (decomp.). ^ 

Bimethylisatol and dimethylisatinone are normally alkylated by 
diazomethane, yielding, however, different substances, which are 
insoluble in alkali. Oxihdole, dioxindole, and phthalimidine are 
not attacked by ethereal solutions of diazomethsiie. H. W. 

Action^ of Orgahomagiie^um Comi^ouiids ou Quinolme 

MetModide. : ^Stereochemistry of Comi^ouhdS ' of Nitrogen. 
'Maktin^ Feeund' and Hlisabeth ' Kbssueb "7/; Vhem.^ 
191:8, [ii], 98, p3-^264.'' 'Compare 

i,;'|i7),— The action of magnesium propyl htomide on quinoline 
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iiiethiodide yields l-iiiethyl-2-pi'opyicliliydroquiiioiiue, 
as a goldeii-yelloWj unstable oil, b. p. 268 — 270^ (com- 
pare von Braun and Aust, A., 1915, i, 586); the jHcrafe 
forms needles, in. p. 157 — 158“^. The base combines with 

methyl iodide, yielding a crystalline methiodide, m. p, 158 — 160^^ 
(decomp.), which is converted at its melting point or by crystal- 
lisation from dilute alcohol into a. compound, m. p. 

184°, which is identified as 2-propylquino'lin6 methiodide. 
1 : 2-Dlmefhf/I’-l : 2<lihy dr o quinoline methiodide^ yellowish-red 

crystals, m. p. 212 — 213°, does not exhibit similar behaviour. The 
dihydro-base does . not yield crystalline salts ; it combines with 
bromine,. yielding a j^erhroniide, needles, in. p. 158°, 

which, when treated with sulphurous acid and subsequently with 
sodium iodide, gives 3(4) - 5 /nmo- 1-me ^%^-2-prop//?- 1 
quinoline hydriodide , a yellow, crystalline salt, m. p. 242°, after 
darkening at 235°. The base is reduced by tin and hydrochloric 
acid to l-methyl-2-propyltetrahydroquinoline, b. p. 270 — 280° 
(compare von Braun and Aust, loc. cit.), which, when obtained in 
this manner, appears to be a mixture of two' bases, one of which 
has b, p. 274 — 278° and forms a crystalline hydrochloride^ long 
needles, m. p. 237 — 238°, hydrohromide, needles, m. p. 223 — 224°, 
and hydriodide, m. p. 176° after softening at 168°, but does not 
give a crystalline methiodide, whilst the other, b. p. 272 — 276°, 
does not yield crystalline salts, but forms a crystalline methiodide, 
colourless leaflets, m. p. 196 — 197° after some decomposition at 
190°. 

The action of magnesium isobutyl iodide on quinoline methiodide 
has been similarly studied with the object of discovering further 
instances of stereoisomerism of similar character. l-ife^7z.?/Z-2-iso- 
hiifyldihydroquimMne forms an unstable oil, b. p. 278 — 280° 
(picrate^ shining needles, m. p. 154 — 155°; the methiodide is not 
crystalline), which, as in the case of the propyl compound, is 
reduced to a mixture of bases, b. p. 260 — 280°, separable by means 
of their hydrochlorides. The one of these is a pale yellow, almost 
odourless oil, b, p. 283° (hydrocMonde, transparent needles, m. p. 
223 — 224°; hydrohromide^ m. p, 225° after previous softening; 
hydriodide^ m. p. 183' — 184°; methiodide^ m. p. 168°), whilst the 
other is darker in colour, less pleasant in odour, has b. p. 263°, 
forms readily soluble salts with the halogen acids, and gives a 
methiodide j m. p. 174° after previqus softening. 

I’-Methyl-^dm'profjildihu/droqidnodme is a yellow, unstable oil, 
b. p. 268—274° {picrate, needles, m. p. 184°); it is reduced by tin 
and hydrochloric acid to l^’methyldl-imwopyltetrahydroqumoline, 
b. p. 266—266°,^ In this instance, the separation of possible 
isomerides could not be effected by means of halogen acids, owing 
ip the solubility of the salts formed. Probably a mixture of 
stereoisomerides ' is present, .since the ' ^ crystalline ^methiodide 
(yellow needles, m. p. 179—180°) isolated from the crude base 
does not correspond in quantity withi- the weight of base used. 

%-Bemyhl-mMhyM>ihydrp.qumblm^[ is obtained ih’' poor' yield' hy 
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tlie action of magnesium benzyl chloride on quinoline inetliioiUde ; 
the crude product is separable intO' two fractions, b. p. 125 — 140^7 
13 — 20 mm. and 140 — 155^/13 — 20 mm. respectively. 

^-Bromo-2-plie7iyl-l-methyldi1iyclroq'tmtolme, b. p. 270*^/75 mm., 
forms a brown, feebly basic oil, which has only a slight tendency 
towards salt formation; the crystallises in four-sided leaflets, 

m. p. 185^ after softening at 175'^. H. 'W. 

Some Derivatives of 6 : 7-Dihydroxyquinoime. W. Eohsciie 
and E, Quast {Ber,, 1919, 52, [.B], 432 — 437). — A good method 
for the preparation of Haber’s 6 : 7-niethylenedioxy-2-inethyh 
quinoline is described (compare A., 1891, 705). 

Piperonaldehyde is nitrated, and the 6-nitro-derivative, which is 
formed in good yield, is condensed with acetone in the presence 
of 3% potassium carbonate, whereby a 7§% yield of j8-hydroxy-/3-6- 
iiitro-3 :4-methylenedioxyphenylethyl methyl ketone, 

cHo:o 2 :CgH 2 (no 2 )-ch(oh)-ch.-com^^ 

is obtained (compare Herz, A., 1905, i, 778). This is reduced by 
means of zinc dust in a mixture of acetic and hydrochloric acids, 
an excellent yield of 6 : 7-methylenedioxy-2-metliylquinoline being 
obtainecL The base has m. p. 150°, b. p. 306 — 308°/ 743 mm., and 
forms a methiodicle^ m, p. 277 — 278°, and a wefhoiMoride, m. p. 
265—266°, which gives a doiMe salt with mercuric chloride, m. p. 
193° (decomp.). It condenses with henzaldehyde under the 
inhuence of zinc chloride to form 2~styryl-^ : l-niefJiylenedioxy- 
quinoline, m. p, 179 — 180°, and it suffers reduction by sodium and 
alcohol to 6 : l-methylenedioxy-2-7nethyl-\ : 2 : 3 : AdetraJiydro- 

quinoline, This is a snow-white base, 

in. p. 44 — 45°, which forms a mf/mso-compound, yellow needles, 
m. p. 85 — 86°, and a methiodide, m. p. 176 — 177°. 

The corresponding phenylquinoline has also been prepared. 
Pipei'onylideneacetophenone is nitrated, and the phenyl 2-nitnh 
4::5-methylenedioxystyryl ketone so formed, which crystallises in 
flat, yellow needles, m. p. 165 — 166°, is reduced by zinc dust and 
a mixture of acetic and hydrochloric acids. ^:l-Methylenedioxy- 

2-phemjlqimwUne, , crystallises in very 

pale yellow leaflets, rn. p. 110°, and its nierafe has m. p. 192°. 

J. C. W. 

xlz-l : 8 -^>oNaplitlioxa 2 !Oxies. Bimah Bihari Dey and Mahendra 
Nath Goswami (T., 1919, 115, 531—541). 

Tixe Asymmetric Nitrogen, Atom. LI, Abnormal 
Quaternary Ammonium Salts. E. Wedekuho 'and Th., Goost 
(Ber., 1919, 52, [B], 446 — 459).* — In the last communication (A., 
1916, i, 671), a diquaternary ammonium salt was described having 
, two 'asymmetric nitrogen atoms of unlike asymmetry, nainely,'the 



I 286 


ABSTEACTS OE OHEMIOAL TAPEES. 


salt of tile formula NMePii(C7H7)Br*CjH0’N'MePli(CjiH5)l. With, 
t-h© hope of obtaining similar salts, experiments have been eon- 
ducted with 2-^^^-dimethyldiethyldiaininodiphenyimethano, When 
this is treated with one molecular proportion of benzyl brorriid© or 
allyl iodide, normal addition takes place (Frohlich, A., 1911, 
i, 493), but ^ec."butyl iodide does not react, and propyl bromide or 
iodide, and «&"obutyi and ethyl iodides give abnormal products of 
the type 2[CHo(CeH4-NMeEt)o],RX. 

The abnormal propiodide has been studied most completely. 
Attempts to convert it into the corresponding chloride, bromide, 
nitrate, or camphorsulphonate give rise to the free ditertiaxy base 
and the normal amino-ammonium salt, which can be precipitated 
as the normal iodide on the addition of potassium iodide. Silvei’ 
oxide gives the same result. By treatment with silver perchlorate, 
however, an abnormal perchlorate may be obtained. The salt is 
also' decomposed into the* base and normal iodide by the action ol 
aqueous-alcoholic ammonia, and benzyl bromide reacts in a manner 
which is to be interpreted’ in the same way. 

The normal iodide combines with the base to form the abnormal 
salt, and reacts with benzyl bromide to form a salt with two unlike 
asjunmetric nitrogen atoms of the desired type. Attempts to re- 
solve this into the expected four optical isomerides gave no definite 
results. 

The ‘^abnormal propiodide^^ best obtained 

by heating equimolecular proportions of the base (Frbhlich, ibid,) 
and propyl iodide at 100° in a sealed tube. It crystallises from 
methyl alcohol with m. p. 153^, and its solutions become deep blue 
on exposure to the air. The abnormal perchlmnte has m, p. 
133‘5° The normal iodide, methylethylpropylr-riiethyl^thylaminQ- 
diphenyimetliane-ammomurri iodide, 

NMeEt*QH4*CH2-C<jH4-NMeEtPrI, 
has m. p. 158-5°, the corresponding mtrmU has m, p. 155*5°, and 
the first crystals of the A-oamphormlphofmte have [M]j5 + 59*72°, 
which is about the same as that of the anion itself, 
Biphmytmethmediammonmmdmethyhthylwopyl iodide)dmeMyl‘ 
ethylhemyl ’bromide), 

, NMeEt(07H7)Br-CfiH4*CH2*CeH4-NM^ 
obtained by the action of benzyl bromide on the normal iodide, is 
separated by alcohol into a sparingly soluble fraction, decomp, 
about 175°, and a semi-solid portion. The (U4odide correspond- 
ing with the first fraction has m. p. 187° and the dipercMorate, 
m. p. 225°, 'Whilst the salts of the second portion have m. p.^s 
182° and 222° respectively. The mixture of dipexchlorates has 
m. p. 221°, and can he isolated from the product of the action of 
benzyl bromide on the abnormal iodide. 

The base also fdrins an ‘^abnormal eihiodide/^ m. p. 144 — 145°, 
and abnormal i^bbutiodide/^ m. p* 140 — 141°, but methyl iodide 
converts it into diphenylmethane^^'pp^-hisdimethylethylammoniuw 
di4odide, CH2(0^»H4*]Srj4e2EtI)^, colourless needles, m. p, 203°. 

,<'. ■' 0. w: 
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I. Syntlieses and Reactions of New^Monoaryl-liydrazidiiie 
Carboxylic Esters, II, Oxidative Fission by means of 
CMorine of Organic Substances containing the Hydrazone 
and Hydrazidrazone Groups, (I.) Carl Bdlow and Rich. 
ENGpR, ^ (II.) Carl Bulow {Ber,, 1919, 52, [B], 632~651).-~»-In 
continuation of the work of Billow and Engler (this vol., i, 47), 
the authors have now prepared ethyl araininoglyoxylate S-chloro- 
p-tolylhydrazone, the corresponding amide and hydrazide, and have 
made an extended study of their reactions. They are led to the 
following general conclusions : Benzaldehyde aryihydrazones and 
their derivatives are primarily converted into pure chlorinated 
products by treatment with chlorine in a suitable solvent; as 
secondary change, the hydrazone is converted into the correspond- 
ing diazonium or chloroaryldiazonium group. The arylhydrazone 
residue is eliminated from hydrazidines or amidrazones as 
diazonium salt by the agency of chlorine. Nitrogen is eliminated 
by chlorine from acid hydrazidrazones and azines, but the 
fate of the remainder of the molecule has not yet been 
elucidated. 

Ethyl a-amdnoglyoxylate-Z-Moro-Y^-tolylhydmzo^^^n^^ is obtained as 
colourless, shining leaflets, m. p. 86®, by the action of alcoholic 
ammonia at the ordinary temperature on ethyl a-chloroglyoxylate- 
3-chloro-p-tolylhydrazone. The hydrochloride has m. p. 173 — 174®, 
The ester is readily decomposed by chlorine in acetic acid solution, 
and the diazonium salt of 3-chloro-p-toluidine which is produced 
is readily identified by coupling it with iS-naphthol, the 
forming long, red needles, m, p. 179—179*5®. Boiling concen- 
trated aqueous hydrochloric acid decomposes the ester, yielding 
ammonium chloride, oxalic acid, and 3-chloro-p-tolylhydrazine 
hydrochloride; on account of its instability, the free base was not 
investigated. It reacts with m-nitrobenzaldehyde to yield m-m^ro- 
henzaldehyde-Z-chloro-’^-tolylhydrazone, ni. p. 175®, which is 
decomposed by nitric acid with production of a diazonium^ salt; 
this, with chlorine in acetic acid solution, gives the guhUcmce^ 
C14HJ5.OQN3CI, long, yellow needles, m. p. 139®. ^ih-EichloroheMz- 
aldehyde-^’^chloro^^-talylliydrazonej slender needles, has m. p. 108®, 
and also yields a diazonium salt when treated with concentrated 
nitric acid, and a suhstmcey m. p. 114 — 115®, when acted on by 
chlorine. The constitution of the hydrazine is definitely decided 
hy preparation of the condensation products with w-nitrobenz- 
aldehyde and 2 : 6-dichlorobenzaldehyde from .synthetic 3-chloro-j?- 
tolylhydrazine, and the identity of the products thus obtained 
with those previously prepared. 

a-A mmoglyoxylfxmide-3-chlorO’p-tolylhydrazone^ 

■ '■ NH^-C(:N*NH-CeH3MeCl)*CO'NHo, 
thick, greyish-white needles, m. p. 170 — 171®, is prepared by the 
more protracted action of 'alcoholic ammonia on ethyl a-cMoro- 
glyoxylate 3^chloro-p-tolylhydrazone; it is completely decomposed 
by nitric acid, and is quantitatively decomposed by chlorinef yield- 
ing a Riazonium salt and a substance^ 'The 'hydrazone 

' 2 
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5ii«o bo prepared from a~ehloroglyoxyIamirle-3“ehloi‘o-*p4olyl“ 
liydrazone. 

a-A m / // ogl j/o.Ti/lh //drazlde-'^-chl oro-\ytolylhyd)xizone, 
NHyC(:N-NPI'CcHiiMeCl)-CO-NH-NHo, 
colourless prisms, m. p. 199°, prepared by tlie action of hydrazine 
hydrate on the corresponding ester, is immediately decomposed by 
nitric acid, and undergoes oxidative fission by chlorine in a com- 
plicated manner, yielding large amounts of diazo^compouiid. The 
liydrazide readily yields coinpounds^ with henzaldehyde (yellow, 
rhombic leaflets, ni. p. 203°), ^^diydroxybenzaldehyde (pale yellow 
needles, m. p. 245°), m-hydroxybenzaldehyde (crystalline powder, 
ni. p. 234°), 2 : 5-dichlorobenzaldehyde (yellow prisms, m. p. 262°), 
vanillin (sinall, colourless needles, m. p. 215°), and, less readily, 
with acetophenone (long needles, ni. p. 229°). In each case, fission 
by chlorine occurs in two stages: (1) evolution of nitrogen, and 
(2) formation of diazonium salt. The compound with acetophen- 
one is further remarkabl© for the ease with which it is decomposed 
into its constituents by concentrated hydrochloric acid. 

The hydrazide reacts also with ethyl diacetylsuccinate to yield 
the pyrrole derivative ^ 

almost colourless rhombohedra, m. p. 228°. The compound is 
decomposed by nitric acid, yielding a diazonium salt, and also by 
chlorine; in the latter case, nitrogen is not evolved, the products 
being a diazonium salt and a residue containing the pyrrole 
nucleus. H. W. 


Biketopiperazines. VII. Action of Oxalyl Chloride on 
Alkyloxamides. J. V. Bubsky and F. Blumkr {Ber.^ 1919, 62, 
[BJ, 215—217. Compare A., 19i6, i, 635, 636, 672; 1918, i, 188, 
189), — When alkyloxamides are heated with oxalyl chloride under 
reflux, they yield tetraketo-l-alkylpiperazines. Thus, methyl- 

oxamide forms the known methyl derivative, , 

which confirms the constitution of this compound (ihid,^ 636), 
whilst tetralceto-l-ethpl^'peradne crystallises in small leaflets, 
m. p. 235°. Using benzene as a diluent, however, the 
obtained from ethyloxamid© agrees with the formula 
CO(NH-CO*CO-KHEt)2, 

and has m, p. 176° (clear at 187°). Oxamide itself does not 
undergo such reactions. ■ , J. :Q. W. 

BiketopiperajdiieSv ' VIII. , Action of Absolute, Nitric 
Acid Oll^ 3 : S-BiketD-l-henEanesulphonylpiperazine. V. 
", B^ubskY' ahdyF. Bbumeb ■"'191^,, [B]; 218—220). — 

^y^lh-pifeeto-lnbenzenesulphonjlpip^Bzine y is'/ very 'Stable' towards 
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pure nitric acid, witli which it only reacts on boiling, the product 
being a compound, probably of the formula 

which forms a frothy mass at 124*^, becoming clear at 130^. 

The piperazine derivative was obtained by Johnson's method 
(A., 1906, i, 157) after the following alternative process was found 
to be fruitless. Methyl imino diacetate is converted into its 
h enzenesulphonyl derivative, needles, m. p. 55 — 57°, and then into 
he)izenemlplioniminodiacetamuf<e, S02Ph'N(C'Ho*C0“NH2)2, needles, 
m. p. 164°, which only loses a little ammonia when kept molten 
for an hour, and yields scarcely any sublimate when heated at 
350°'/ 10 mm. J. C. W. 


Diketopiperazines . IX. Action of Absolute Nitric Acid 
on 3 : 5-Diketo-l-etliylpiperazine. J. V. Dubsky and F. Blumee 
(Ber,, 1919, 52 , [B'], 221 — 225).— When methyl iminodiacetate is 
distilled, the residue apparently contains a condensation product, 
namely, methyl 2 : b-diketopiperazine-l : ^-dlacetate, 


C0jMe-CH2-N<^Q2Q^>N-CH2'C02Me, 

in. p. 96 — 97°. The purified distillate (A., 1918, i, 188) is 
ethylated by means of ethyl sulphate, and the methyl ethylimino- 
diacetate, b. p. Ill — 11 3°/ 8 mm., is converted into ethylimino- 
diacetamide, NEt(CH2'CO*NH2)2,, by means of alcoholic ammonia. 
This has m. p. 137 — -140°, forms a hydrocMoride, m. p. 206 — 208°, 
and a nitrate, m. p. 172°, and when heated at 250°/ 10 rnm. gives 

/to 

a sublimate of Z^b-diketo-l-ethylpiiycrazine, » 

ni. p. 74°. This yields a hydrochloride, small leaflets, and a 
nitrate, m. p. 145 — 148°, which dissolves in pure nitric acid to 
form a compound, C4TI5O5N, decomp, about 98°. J. C. W. 


Biketopiperazines. X. J. V. Dubsky [with Bi\ Izjdebska- 
Dom4NSka,.M. Speitzmann, W. D. van Lieb-Wensink, and Ch. 
CrBANACHEK] (Ber., 1919, 62, [i^], 225—234). — An account of the 
preparation of some diketopiperazines and their behaviour towards 
nitric acid. . 

^:5-Diketo-l-phenylpipera$ine. — This compound has been made 
in three ways: (a) by heating equal quantities of aniline and 
cHoroacetamide at 120°, whereby the temperature suddenly rises 
to 210°, and then sinks ^again (Bischofi, A., 1889, i, 1015); (h) by 
heating phenyliminodiacetamide in a vacuum-sublimation 
apparatus (Bisohoff, A., 1898,. i, 10); (c) the best way, by heat- 
ing together chloroacetamide and anilinoacetamido at 100—170°, 
the latter compound being prepared by heating aniline, ehloro- 
, acetamide, and fused sodium^ acetate’ at X20-r-14Q° '',When dis- 
solved in ice-cold, absolute nitric acid, the piperazine forms a 
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yellow f/'/n«j5/'o~derivat-ive, CgH 3 (N 02 )a*N'<CQ^‘\QQ^NlI, clecomp. 
105^. 

3 : ^-Biketo-l : i.-difhenylp'penizlne . — Aniline and plienylimino- 
diacetic acid are condensed to the mono-anilide (Hausdorfer, A,, 
1889, 1013), and this is heated with benzene and acetic anhydride 
at 150 — 160°. The 3 : S-diketo-l : 4-diphenylpiperazme (ihid,) yields 
a mixture of di- and tri-nitro-derivatives with pure nitric acid. 

S :5'Diketo-l--p-tolyi2jiperazinCf glistening scales, m. p. 190 — 192°, 
from p*toluidino and chloroacetamide, forms a yellow dinitro- 
compound, m. p. about 110° (deconap.). 

2 : 5~Diketopiperazine-l : 4-diacetic acid, 

C02H-CH./N<^q3^^>N-CH2-C02H, 

decoinp. 280 — 290°, is not affected by solution in pure nitric acid. 

2 :5-Diketo-l-phenylpiperazine, pearly leaflets, m. p. 245°, 
obtained by the aption of ammonia on chloroacetylphenylglycine 
(Leuchs and Manasse, A., 1907, i, 770), yields a 'sulphur-yellow 

rM>o-compouiLd, NO,-QH4-N<g^’®®J>NH, m. p. 247—252°. 

Some attempts to prepare 3 : 5-diketo-2-phenylpiperazine are 
described. In the most successful scheme, glycine ester hydro- 
chloride, benzaldehyde, potassium cyanide, ether, and water were 
shaken together, and the resulting ester, 

C02Et-CH2-]SrH-CHPh-C02Et 

(Stadnikoff, A., 1909, i, 106), was left with methyl- alcoholic 
ammonia at 0 °, whereby a-phenylimmodiacetamide* 
NHs-CO-CHpNH-CMPh-CO-NHo, 

III. p. 152 — 153°, was formed. This did not, however, yield the 
expected piperazine on sublimation. J. C. W, 

Mercury Mercaptide Nitrites and their Reaction with, the 
Alkyl Iodides. ¥. Chain Compounds of Sulphur [continued). 
Sib Pbafulua Chanbba Eat and Prafulla Chandra G-xtha (T., 
1919, 115, 541—548). 

Condensation Products of o-PMhalaldehyde. 1¥. Con- 
densation of o-Phthalaldehyde with DimethylanEine. Ernst 
WsiTZ {x4n?M5!?en, 1919, 418, 1 — ^28. Compare Thiele and Weitz, 
Av, 1910, i, 854).“ — ^This condensation follows very different courses 
according to the experimental conditions, When o-phthalaldehyde, 
dimethylaniline (more than 6 mols,), and anhydrous zinc chloride 
are heated together at 120 — 130° for two hours, the chief product 
is a almost (XJflourless, crystalline powder > 

m. p* 245^, which can only be the of o-phthalaldehyde- 

gre^h, C0K4(OHl*GeH4’NMe^y^^ When 

methylaniline (2 mols.), and anhydrous zinc chloride are heated 
together at 100 — 110° for one hour, the chief product is a Bub- 
Btancfi crystals, hroytd^Tired ; when -massive^^ ‘almost 
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colourless wlien powdered or in solution, m. p. 143- — 144^^ wMch 
is converted into the preceding leuco-base by further heating with 
dimethylaniline and zinc chloride, reacts additively with acetic 
anhydride (1 mol.) in the presence of a few drops of sulphuric 
acid to form the diacetate, ChsHgoO^No, m, p. 117—118'^, and is 
therefore regarded as o-aldehydoleiicomalach/hte-green^^ 
CHO*CoH4-CH(Co^4-NMe2)^. 

By oxidation, both Zewco-bases yield dyes w^hich are almost olive- 
green. 

When o-phthal aldehyde and dimethylaniline are condensed by 
heating with concentrated hydrochloric acid on the water -bath, 
the product is a substance, C24H3^902N, garnet-red leaflets, m. p. 
163^, which behaves as a weak base {jpicrate, brown crystals, m. p. 
170^, decomp, from about 150^). The substance reacts additively 
with 1 moL of acetic anhydride (and sulphuric acid), forming a 
diacetate, C2gH250gN, red prisms, m. p. 172°, yields a mZro-deriv- 
ative, crystals, m. p, 183°, by treatment with 

aqueous sodium nitrite in 25% sulphuric acid solution, absorbs 
1 mol. of hydrogen in acetone or 70% alcoholic solution by treat- 
ment by the Paal-Skita method, and 1 mol. of bromine in glacial 
acetic acid solution (in neither case could a well-defined additive 
product he isolated), and yields benzil-2 : 2^-dicarboxylic acid by 
oxidation with boiling alkaline permanganate solution. By oxida- 
tion in alcoholic solution at the ordinary temperature with 6% 
hydrogen peroxide solution and . 2iV'-sodium hydroxide, the base 
yields 2-p-dimothylaminobenzoylbenzoic acid, ^j-dimethylamino- 
phenylphthalide, and a lactone, C94H19O3N, yellow crystals, m. p. 
163° 


On the evidence of the preceding reactions, the red base, 
might he dimethylamino-o-aldehydobenzylidene- 




anttrone, CHO-C6H4-CH:C<g«5^^HMe„)>^‘^’ 


or 




Since, 


2-o-aldehydo- 
* 0*00 

phenyI-3-/>*dimethylaminophenylmdoue, •o”h •B-0 H ' 

however, 10-benzylideneanthrone and 2-dimethylainmo-10-b6nzyl- 
ideneanthrone (following abstract) respectively yield anthraquinone 
and 2-dimethylaminoanthraquinone by' oxidation, whilst 2:3-di- 
phenylindone yields phenylphthalide and o-benzoylbenzoic acid, 
there can be little doubt that the red base, C’^iHx^Oglsr, 


IS 


Some Anthroiie Derivatives*'' E. 'Wmw. (Annakn, 1919, 418, 
29 — 35).— 2-BimethyIaminoanthrone is best obtained by heating 
2-|Hlimethylaminobenzylbenzoic acid with 96% sulphuric add for 
on© hour at (the higher limit must not he exceeded), pour- 

ing the cooled solution into water, and neutralising with sodium 
carbonate. Wheh pleated with benzaldehyd© (1 mol.) in pyridine 
containing a few drops of piperidine in a sealed tub© at 100°, or, 
lesS'; satisfactorily, with concentrated’ hydrochloric';, acid on, the .water- 
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bath, it yields l-dimethylamino-lQ-hen^yUdeneanihrone, 

red needles, m. p. 173^. The latter in alcoholic solution is oxidised 
to 2*~diiiiethylaminoauthraqiunone by 5% hydrogen peroxide and 
2iF~sodiuiii hydroxide. Benzylideneanthroiie under similar condi- 
tions of oxidation yields anthraquinone and a mh stance^ HuO„, 
colourless crystals, m. p. 133°, which is possibly benzylidene- 

anthrone oxide, n o 

OJhlJrii ly. te. 

3-Metliyiuric Acid. Heinrich Biltz and Myron Hkyn {Ber.^ 
1919, 62, [B], 768 — 784). — ^It has been recently shown (Biltz and 
Heyn, A., 1917, i, 291) that S-, a-, and ^-inethyluric acids are in 
reality 3-inethyluric acid, a mixture of 3-methyluric acid with 
a|) 0 'Ut 25% 9-niethyiuric acid and a mixture of 90% of the 3- with 
10% of the 9"isomeride respectively. The present communication 
contains further data in this connexion. 

Traube’s acid is shown to be S-methyluric acid, and his process 
affords the best means of preparing this substance. 

. The action of chlorine on 3-inethyluric acid has been further 
studied with larger quantities of material; when moisture is care- 
fully excluded, a crystalline 5(4)-chloro-3-methyl'7souric acid is 
obtained, which slowly decomposes’ above 150^ and which is reduced 
by potassium iodide to 3-methyluric acid. Like the amorphous 
preparation previously described, it is converted by methyl and 
ethyl alcohols into- the corresponding glycol ethers, m. p.'s 207° 
(decomp.) and 203° (decomp.) respectively. Attempts to convert 
it into 5(4)-alkyloxy-3-methyl'/,<fouric acids or 3-niethylnric glycol 
diethers were unsuccessful. It is converted by water into methyl- 
alloxan and carbamide, a reaction which is of interest, since it 
affords an explanation of the ready isolation of 5-chloro-9-methyl- 
^-uric acid from crude a-methyluric acid, the 3-methyluric acid 
in these circumstances being transformed into products which are 
readily soluble. In complete absence of moisture, chlorination of 
the a "-acid proceeds differently, the B-methyluric acid being con- 
verted into chloro-3-methyl'isouric acid, whilst 9-methyliiric acid 
yields a product closely allied to the parent substance, probably 
either 4-chloro-9-inethyl-A^=^-wuric acid or 9-methyluric acid 4:5- 
dichloride. 

Attempts are described to isolate 3-methyl- and 9-methyl-uric 
acids from cc-methyluric acid ” by means of the chloropurines. 
The action of phosphoryl chloride appears to follow a similar course 
with each isomeride, and separation was not found possible by 
conversion into chloropurines and regeneration of the acids from 
these by means of hydrochloric acid. The chloropurines, however, 
could be 'Separated" by means of their barium salts>' ;Brom the more 
sparingly' sohiblev ,8-chloro-3-methy1xanthine, decomposing '.at ''344°; 
wa^‘ obtained, ^ whilst' the more soluble'" salt', yielded ''2^:6^ichloro4-' 
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liydroxy-9-metliyipiu'iue, decomijosing at 275 — 276°. The latter is 
quantitatively converted by hydrochloric acid into 9-methyluric 
acid, but the corresponding yield of 3-methyluric acid is poor. The 
process affords further evidence of the nature of a-methyluric ’’ 
acid, but is without quantitative or preparative significance. 

The solubility of derivatives of uric acid in boiling water is fre- 
quently described as a means of identification or differentiation. 
For this purpose, highly accurate values are not required provided 
that all determinations are performed in a uiiiforni manner. The 
authors recommend the gradual addition of weighed amounts of 
finely powdered material to a known volume of water, which is 
kept gently boiling; the saturation point is regarded as attained 
when a permanent uniform turbidity appears through the whole 
solution. H. W. 

a-, and 8-Metliyluric Acids. Heinkich Bilt2s and Myeok 
Heyn (Ber., 1919, 62, [B], 784-~-804).— The three isomeric 
3-methyluric acids have been recently examined by Biilmann and 
Bjerrum (A., 1917, i, 177), who have been led to conclusions differ- 
ing somewhat considerably from those of BiltK and Heyn (A., 
1917, i, 291) ; the authors have therefore re-examined these acids 
and repeated much of the work of the Danish chemists. The chief 
results may be summarised as follows. 

^-Methyluric acid differs from 3-methyluric acid. It is not a 
definite chemical compound, but consists rather of mixed crystals 
of 3-methyluric acid monohydrate and (about 5%) 9-methyluric acid' 
inonohydrate. In its properties it closely resembles 3-methyluric 
acid, but is slightly more soluble in water and rather more easily 
attacked by phosphoryl chloride. 

a-Methyluric acid is also a mixture of 3- and 9~inethyluric acids 
containing about 30 — 35% of the latter (that is, rather more than 
had been previously found). In no case is an equimolar compound 
formed. A crystallisation compound, possibly formed from two 
molecules of the S-m ethyl acid and one molecule of the 9-methyl 
acid, together with two molecules of water of crystallisation, 
appears to be formed in small amount. This view is supported 
by the observation that a-inethyluric acid, when crystallised by the 
method of Biilmann and Bjerrum or by the authors^ process, 
separates in large, shining platelets, which, when further crystal- 
lised, appear to be perfectly uniform. On the other hand, how- 
ever, the relative proportion of the two isomerides seems to vary 
somewhat, and the water content is scarcely sufficiently constant 
for a definite chemical compound ; in addition, the results of 
thermo-analytical investigation, which must be received with 
caution, are opposed to the idea of a compound. It is not at 
present possible to decide definitely between the two possibilities, 
mixed crystals or compound, but the authors incline to the former. 

The increase in solubility due to admixture, and observed in 
some instances with a-methyluric acid, as compared with 3- and 
9-methyluric acids, is interesting. ' .'Similar cases appear to^ have 
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been seldom investigated. The increased solubility of salicylic 
acid in the presence of dextrose, ethyl alcohol, and isobiityl alcohol 
has, however, been examined by Hoffmann and Langbeck (A., 1905, 
ii, 374), whilst Stormer, Grimm, and Laage (A., 1917, i, 647) have 
observed that stereoisomeric jS-alkylcinnamic acids yield difficultly 
separable mixtures of lower solubility. * H. W. 

Substances which. Inhibit the ' Coagulation of Proteins by 
Heat. G. Munaretto {Arch, Pharin. s^permi,, 1912, 460 — 468, 
469 — 479; from Bied. Zentr,, 1919, 48, 128). — Formaldehyde and 
sulphurous acid are the most active inhibiting agents. Other 
reducing agents, arsenious acid, hydrogen sulphide, and sodium 
nitrite, are inactive. The addition of sulphurous acid or form- 
aldehyde raises the viscosity of protein solutions. Ox serum 
becomes gelatinous on contact with sulphurous acid at the ordinary 
temperature. These effects suggest that a process of denaturisation 
occurs. J. C. I). 

Action of Acid and Alkali on Gluten. L. J. Henderson, 
Edwin J. Cohn, P. H. Cathcart, J. D. Wachman, and W. 0. 
Fenn (,7. Gen. Physiol., 1919, 1, 459 — 472). — Measurements of the 
hydrogen-ion concentration of solutions which had been in contact 
with powdered gluten show that the hydrogen-ion concentration 
in such systems is determined by the ratio of gluten to acid or 
base. The conclusion is reached that in systems containing gluten 
and acids or bases, the formation of salts, in accordance with the 
requirements of the mass law, is the fundamental phenomenon. 
Measurements were also made of the swelling and viscosity of the 
gluten component of such systems. The results indicate that simple 
chemical phenomena are most important in these systems, and that 
modiffcations of these, resulting frojn“ colloidal and heterogeneous 
characteristics, are of secondary importance in determining the 
condition of equilibrium, although somewhat more significant in the 
progress of the system toward the condition of equilibrium, 

„ , J. C. D. 

Steric Hindrance of Methyl Groups in the Nucleus. 
■WoDPOANG Heubner {Biochem. ZeiUch., 1919, 93, 395 — 396). — 
Certain aniline derivatives induce blood changes, with the fonn- 
ation of methsemoglobin, when administered to animals. This 
tpxic action may be greatly reduced by the introduction of two 
methyl groups in the ortho-ortho-, or the ortho-para-positions to 
tho nitrogen group (compare A., 1913, i, 786), It is considered 
that the steric hindrance of the methyl groups prevents oxidation 
of the nitrogen group, which the authpr holds is necessary hqfqre 
methsemogiqhih'qan-be, formed. ^ 

Adenine .Mononucleotide. V W,AnTBR.^JoNEaand R,, 

(/ - '253)'.^A i.'felryetalHne 



OKGAOTC OHEMISTEY, 


i 295 


product, Cioii 3 _ 407 N 5 P,H 20 , has been prepared from yeast-nucleic 
acid. It is soluble in hot -water, but very slightly so' in cold. It 
gives the colour reactions for pentose and forms a brucine salt 
with two equivalents of brucine. Hydrolysis with dilute sulphuric 
acid yields adenine, but no guanine. Its entire phosphoric acid 
is readily split, so that it contains neither a cytosine nor a uracil 
group. It is apparently represented by the formula 
PO(OH)o-O^C,HA-C,H4N5. 

■j. a B. 


Amphoteric Colloids. II. Volumetric Analysis of Ion- 
Protein Compounds ; the SigniJdcance of the Isoelectric 
Point for the Purification of Amphoteric Colloids. Jacques 
Loeb (7, Gen, Fliydol., 1918, 1 , 237-254).- — At the isoelectric 
point, gelatin is practically not dissociated at all. By 

volumetric analysis, it has been shown that on the alkaline side of 
the isoelectric point gelatin can combine with cations only, whilst 
on the acid side it can combine with anions only. At the isoelectric 
point, gelatin (and probably amphoteric colloids generally) must 
give off any ion with which they are combined. The simplest 
method for obtaining these colloids approximately free -from 
inorganic impurities would therefore seem to consist in bringing 
their hydrogen-ion concentration to that characteristic of their 
isoelectric -Doint. When gelatin is. in combination with univalent 
ions (Ag, Br, CNS), the curve representing the amount of ion- 
gelatin present is approximately parallel to the curves for swell- 
ing, osmotic pressure, and viscosity. This proves that the influence 
of the ions, on these properties is determined by the chemical or 
stoicheiometrical, and not by the '^colloidal/’ properties. The 
sharp drop of these curves at the isoelectric point finds its explana- 
tion in the equal drop of the water-solubility of pure gelatin. It 
is not vet possible to state whether this is merely due to a lack of 
ionisation of gelatin or to the formation of a tautomeric or poly- 
meric compound. A slight change in the hydrogen-ion concentra- 
tion increases the water-solubility of gelatin near the isoelectric 
point. This is not produced by treatment with any other kind of 
univalent or multivalent ion, and it is considered that this is in 
harmony with a chemical conception of proteins rather than with 
the adsorption theory of colloids, J. C. D. 

Amphoteric Colloids- III. Chemical Basis of the 
Influence of Acid nn the- Physical Properties of Gelatin. 
Jacques Loeb (/. Gen. Physiol., 1919, 1, 363—385. Compare 
preceding abstract) .—Th© influence of hydrobromio acid on the 
physical properties of golatin has a purely <ch6mical or stoicheio- 
metrical basis. Gelatin is an amphoteric colloid which is sparingly 
soluble in water at its isoelectric point, whilst transformation into 
a salt with a univalent ion makes it soluble. Hence th® curves 
representing' the changes in osmotic pressure, viscosity, and swell-. 
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ing of gelatin arc approximately parallel to llioye representing 
tlie amount of bromine boimd by the gelatin. 

Titration with sodium hydroxide of gelatin, previously treated 
with hydrobromic acid, and therefore being on the acid side of its 
isoelectric point, results in the neutralisation of the pure gelatin 
(NaOH isoelectric) with sodium hydroxide, and besides in the 
neutralisation of the hydrobromic acid in combination with the 
gelatin. » J. C. D. 

Amphoteric Colloids. I¥. The Influence o! the Yalency 
of Cations on the Physical Properties of Gelatin. Jacques 
Loeb (/. Qen. Phyuol., 1919, 1 , 483 — 504. Compare preceding 
abstracts). — The amount of equivalents of metal in combination 
with 1 gram of a 1% gelatin solution previously treated with an 
alkali can be ascertained when the excess of alkali is washed away 
and the hydrogen-ion concentration determined. The results of 
experiments with lithium, sodium, potassium, ammonium, calcium, 
and barium hydroxides show that twice as many univalent ions as 
bivalent cations combine with the same mass of gelatin. 

The curves representing the influence of lithium, sodium, 
potassium, and ammonium on the osmotic pressure (and the other 
physical properties) of gelatin are identical, using as abscissae. 
This contradicts the statements current in colloid chemistry, accord- 
ing to which these four cations have a different effect. The curves 
for calcium and barium gelatinates are also identical, but differ 
from those for the univalent metals examined. The ratio of the 
maximal osmotic pressures of the two groups is 1:3. This means 
that in a 1% solution of a metal gelatinate there are approxim- 
ately three times as many particles in solution or suspension when 
the metal is univalent as when it is bivalent. 

The curves representing the conductivities of the same gelatin 
solutions are almost identical (for the same p^). 

The curves for the viscosity and swelling of barium or calcium 
and sodium gelatinate are approximately parallel to those for 
osmotic pressure. The practical identity of the conductivities of 
metal gelatinates with univalent and bivalent metals excludes the 
possibility that the differences observed in the osmotic pressure, 
viscosity, and swelling are determined by differences in deerree of 
ionisation. If it is assumed that compounds of the type Ca(gelatm):) 
exist, the two anions of which can form one aggregate of 
two gelatin anions, and that such aggregates can form larger aggre- 
gates of four, six, and eight gelatin anions, every one of which 
keeps its original charge, it would he possible to account for the 
phenomena observed. ■ ' J. C. D’. ' ■ 
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Physiological Chemistry, 


Bioelements : The Chemical Elements of Living Matter. 
Ingo. W. D. liACKH (/. Gen. Physiol., 1919, 1, 429—433).— The 
distribution of the elements which enter into the composition of 
living matter is considered with reference to a new periodic classifi- 
cation ^ackh, A., 1918, ii, 306, 396). J. C. D. 

An Indicator Method of Measuring the Consumption of 
Oxygen. W. J. V. Osterhout (J. Gen. Physiol, 1918, 1, 
107 — -169). — The blood of Limulus when shaken with air absorbs 
oxygen and turns blue. In the presence of certain organisms 
which consume oxygen, it is quickly decolorised. A method is 
described for measuring the time required for the colour change, 
from which the rate of consumption of oxygen may be determined. 

J. C. D. 

Chemical Studies in Physiology and Pathology. VI. Th§ 
Biochemistry of Oxidation (Cell Respiration ; Oxidising 
Enzymes ; The Theory of Narcosis). E. Herzfeld and K. 
Klinger {Bioehem. Zeitsch,, 1919, 93, 324 — 352). — The atoms of 
the oxygen molecule can be activated by the formation of certain 
molecular compounds. In aqueous solution, oxygen may form a 

H 

compound represented by the formula • 

This linking expresses the activity of the complex H 4 O 4 . In this 
manner, complexes can be formed with water or metals in the 
form of peroxides. Oxygen bound in this manner can oxidise to 
caihon dioxide and water many organic substances, such as the 
lower fatty acids or their salts, without assistance. 

The oxidative processes of the body are concerned with the 
oxidation of simple degradation products derived from the com- 
plex proteins, fats, and polysaccharides, and for this purpose the 
presence of oxygen in the activated form is sufficient. The assump- 
tion- of the existence of special oxidising enzymes is superfluous. 
The relationship of these processes to narcosis and respiration is 
discussed.' J. 0 . B. 

The Presence ' of Calcium in the Red Blood Corpuscles 
of Ox and Man. David Murray Cowie and Henrietta A. 
Calhoun (J. Biol. Chem., 1919, 37, 505— 509),— The red blood 
corpuscles contain calcium, but in a somewhat smaller concentra- 
tion than the serum (compare Marriott and Howland, A,, 1918, 
21 ).^ ^ C. D. 

Simultaneous Oxidation of. Blood, and of Dextrose. 
E. Posse {Gonip. rend., 1919, 168, '908— 910. , .Compare A./1912, 
i, 541).— If, under suitable conditions, the proteins of blood and 
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dextrose are oxidised siniulfcaneously, tHere is marked formation, 
of carbamide. Tb© yield of carbamide, formed by tbe oxidation 
of blood to wliicb dextrose lias been added, increases, witbin certain 
limits, with the proportion of dextrose and oxygen consumed. 
Under suitable conditions, tbe amount of carbamide formed may 
reacb to 40 grams per litre of blood. W. G-. 

The Nutritive ¥alue of tbe Wheat Kernel and its Milling 
Products » Thomas B. Osbobnb and Lafayette B. Mexdel [with 
tbe co-operation of Edxa L. Berry and Alfred J. Wakeman] 
(J. Biol, Chem.y 1919, 37, 557 — 601). — Tbe proteins of tbe entii^e 
wheat kernel are not greatly inferior for maintenance to 
caseinogen, edestiii, or even to tbe total proteins of milk, but they 
are somewhat superior to gliadin. Tbe wheat proteins considered 
in their entirety are sufficient for tbe growth of rats if consumed 
ill sufficient amount. Tbe quantity required is, however, relatively 
large when comparisons with proteins such as caseinogen are made. 

The “ crude protein ” of commercial wheat embi'yo meal is more 
efficient for maintenance than that of tbe entire Icernel or of tbe 
endosperm, and it is much more efficient for growth than endosperm 
f)rot6in. The protein of commercial wheat bran may be well 
utilised (70 — ^75%) by tb© rat, and if eaten in sufficient amount 
may be considered somewhat superior to that of commercial embryo 
and decidedly superior to that of endosperm in promoting growth. 

Tbe proteins of tbe endosperm are adequate for maintenance, 
but inadequate for growth. Additions of meat, milk, and eggs to 
wheat flour greatly enhance the value of the proteins of the latter 
foodstuff for growth. 

Commercial wheat embryo is rich in the water-soluble vitamine, 
but the pur© isolated embrvos do not appear to contain it. 
Evidence is given which indicates that the accessory factor is 
localised in the endosperm, although it is not uniformly distributed 
throughout it. No confirmation of the existence of a toxic sub- 
stance ill wheat has been obtained (compare Hart, Miller, and 
McCollum, A., 1916, i, 531). 

The question of the degree to which wheat should be milled for 
general purposes is fully discussed, and the conclusion is reached 
that, except in special cases, little can be gained by including the 
bran and embryo in the flour when this is used under the dietary 
conditions prevailing in the United States. J. C. D. 

The Origin of Formic Acid in the Organism* E. Saleowsei 
{ZtdUch, ^physiol, Ohem,, 1919, 104 , 161— 174).— Oxidation of 
glycerol with potassium permanganate in acid solution may yield 
ar much as 24% of formaldehyde. An increased excretion of 
formic acid was observed to follow the administration of glyceroh 
It apparently arises by the intermediate formation of form- 
aldehyde. Glycerophosphoric aqid/ chdlihOy and lecitH^ alt yield 
formaldehyde when oxidised by p^otassium permanganate in acid 
solution. ’ There' 'is' mo , 'teasdu" etippose" that/, tjie formic ' acid 
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excreted in ilie urine originates from one source. NO' doubt 
carbohydrates, glycerol, and lecithin all contribute a certain 
amount. 3% Hydrogen peroxide will oxidise lecithin, choline, and 
glycerophosphoric acid, with the formation of formaldehyde. 

J. C. D. 

Bioluminescence. VII. Reversibility of tbe Photogenic 
Reaction in C 3 rpridina. E. Hewtoy Hakvey (J*. Gen. Physiol, 
1918, 1, 133 — 145). — The author has previously described two 
photogenic substances 'from the ostracod crustacean Gypridina 
IvilgendorfUj photogenin, which is destroyed by boiling and is non- 
dialysable, and photophelein, which is stable to boiling and may 
be dialysed (A., 1917, i, 365). It is now suggested that photo- 
phelein is a mixture of two substances, one of which is an oxidisable 
substance similar to luciferin from Fliolas dactylus (Dubois, A., 
1897, ii, 112). Photogenin is now termed liicif erase. The term 
phottophelein is retained for a substance present in the extracts 
which acts by setting free bound or adsorbed luciferin. The 
action of this substance may be imitated by sodium chloride crystals 
or saponin. Luciferin is oxidised to oxyhmferm, and it is not 
believed that the change involves a fundamental destruction bf 
the molecule, as it is a reversible process. The change is not 
analogous to that of haemoglobin, for it cannot be reversed by 
reducing the partial pressure of the oj^ygen. It resembles more 
closely the oxidation of metliylene-blue. The conception of Dubois 
that lucfferin is formed from a precursor proluciferin by the agency 
of an enzyme coluciferase is held to be incorrect, and the correct 
explanation is believed to be that oxyluciferin may be reduced to 
luciferin by a reducing enzyme. Oxyluciferin will pass through 
a porcelain filter and is dialysable. Luciferin does not exhibit 
reducing properties similar to those of dextrose. J. C. D. 

Bioluminescence. IX. Chemical Nature of Cypridina 
Luciferin and Cypridina Lucif erase. E. Newton Harvey 
(/. Gen. Phyml.j 1919, 1, 269—293). — Of a large number of 
enzymes investigated, only those possessing a proteolytic activity 
had any digestive effect on lucif erase, whilst none had any action 
on luciferin. A study was made of the salting out” of luciferin 
and Inciferase, as well as of their solubilities in various solvents, 
and their behaviour when treated with certain precipitants. Both 
substances are somewhat readily adsorbed by bone-black, haolift, 
and colloidal ferric hydroxide. Consideration of the results 
obtained in this investigation leads to the opinion that luciferin 
is a protein on the borderdine between the proteoses and peptones, 
whilst inciferase is regarded as being a more complicated protein, 
but not a globulin, v , ( J. i'Gi Dv^ ■ ' 

Pharmacology^' : ol" th©.' ^tJreter/" VI.' 

Optical Isomerides. < 

Ther.y 1918,, 12, 255— 263). ~7-Hyo6cainine, and i-hydsdnC'* stimulate 
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tile contractions of the ureter, whereas J-hyoscamiiie and c/-hyoscine 
have an inhibitory action. The action of atropine appears to be 
a summation of the action of the two optically active varieties. 
Inactive or racemic scopolamine shows an inhibitory action, which 
is ascribed to the preponderating effect of the ^/-component. 
Z-Adrenaline is much more active in stimulating ureteral contrac- 
tions and raising the tone of the ureters than the racemic variety. 
<r^-AdrenaIine was not examined. ^-Camphor produced a marked 
stimulation, but ^i^-camphor was apparently inactive. The effect 
of the racemic form is represented by the arithmetical mean of the 
two components. T* C. D. 

Isomerism and Anaesthetic Action. J. Morgenroth {Bar, 
Detit, pharm. Ges., 1919, 29, 233 — 250).— Comparison of the 
ancesthefcic action of eucupine (is-oamylhydrocupreine) dihydro- 
chloride and is'oamyk^-j/ohydroquinidine dihydrochloride shows a 
quantitative difference between the activity of the stereoisomerides, 
the former being about twice as potent as the latter. Experiments 
with eucupine dihydrocliloride and eucupinotoxin hydrochloride at 
different concentrations prove both structural isomerides to have 
anaesthetic action. The latter does not appear to depend on the 
intact quinuciidin© nucleus, since a pronounced increase in 
anaesthetising action is coincident with rupture of the carbon- 
nitrogen bond. The corresponding toxin is far more potent than 
eucupine, and forms the most powerful ansesthetic known (forty 
to fifty times stronger than cocaine). It has the power of pro- 
ducing prolonged anaesthesia. 

The author is led to the conclusion that the chemotherapeutic 
action towards trypanosomes, the disinfecting action towards 
different bacteria, and the anaesthetic action are common to the 
quinotoxins and to the original alkaloids, and that comparatively 
all three functions are exerted to a greater degree by the latter. 
The difference in activity of ethylhydrocupreine and ethylhydro- 
cupreinotoxin towards pneumococci appears to he an exception. 
Anaesthetic action does not appear to depend actually on space 
arrangement, since, as shown by the above experiments, the' differ- 
ences are only quantitative. In one instance quoted in the litera-i 
ture, that of benzoyltropeine and benzoyl-^/^-tropeine, a marked 
difference in ansesthetising action has been attributed to difference 
in spatial configuration; re-examination of these substances has 
failed to disclose any difference in their activity. H. W. 

Secxmdary Action of Arsenic and Salicylic Acid Prepara- 
tions on the Normal Stomach. Beuno Lbichtbhtritt , iZdt$chl 
Chem., 1919, 104, ■ 154 — 160).-^ — ^^According to Klosmaii/; 
(A., 1913, ii, 965), sodium salicylate causes a decreased secretioii 
of gaatrid juice. This was not confirmed, for it was found thap 
aspirin, sodium salicylate, and salol caused an increased flow. His 
results with Fowler's solution (Hq. . potass, ' ar'senic)^ howB'Vet,':'; 
confirmed. VWiia ' 'preparation, as well a'S' certain . organic arsenic, ' 
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preparations, such as elarson and arsacetin, increased the flow of 
gastric Juice. A similar result was obtained by the administration 
of preparations containing both iron and arsenic. J. C. D. 

A New Instance of /1-Ozidation in the Animal Body. 
Karl Thomas and Herbert Schotte {ZeitsclK '^hf/,sioL Uliem.^ 
1919, 104, 140 — 153). — Oral administration of 2>tolueiiesiilphonyi- 
sarcosine to rabbits results in 80% being excreted in the urine un- 
changed ; 4% is oxidised to the bibasic acid, 

COoH-C^HpSO^-NMe-CTVCOoH. 

81% of benzenesufphonylsarcosine administered in the same 
manner was recovered from the urine. 

e-Be?! zenes u l^yh on yl -€-met hylmmm o liexoic (ic i (h 

CeH--S02*NMe'[CH2]5-COoH; 

prepared from e-m ethyl-leu cine, crystallises from methyl formate, 
and light petroleum in slender, white needles, m. p, 57°.* When 
administered to rabbits, 44% was recovered from the urine as 
y-benzenesulphonylmethylaminobutyric acid, oxidation having 
occurred at the jS-carbon atom. 

Benzen esiiliyhonylamin oh utyric acid, SO^* NH * [C COjjH , 

has m. p. 91 — 92*^. When methylated with methyl sulphate, it 
yields henzeneml2yho7iylmethylam.inohutyric ackl, m. p. 84 — 87°. 
This substance was recovered unchanged from the urine after 
administration to rabbits, J. C. B. 

Detoxication of Inhaled Hydrogen Cyanide by Sodium 
Thiosulphate. E. Teiciimanh and W. Nagel (Btochem, ZeiUclu, 
1919, 93, 312 — 323). — The observation of Lang {Arch, exp. Path, 
Pharrn,, 1895, 36, 75) that sodium thiosulphate can protect 
animals against the toxic effects of hydrogen cyanide is con- 
firmed. The salt is efficient as an antidote when the poison is 
inhaled by animals. It will be necessary to establish that sodium 
thiosulphate is not toxic for man before the therapeutic application 
can be made. J, G. B. 


Chemistry of ¥egetable Physiology and Agriculture. 


Influence of Different Agents on the Saccharifying and 
Fermenting Powers oi Mucor Boulard. EettinobE' and 
Belavale (Bull, Assoc. Chim. Sucr.^ 1918, 35, 114“— 129).— In 
experiments on the cultivation of Mucor Boulard on sugared 
extract of malt combs, the development of acid was found to be 
in direct proportion within limits to the access of air and the sugar 
content. Comparatively low temperatures gave the highest results. 
Succinic acid is the only non-volatile acid formed, whilst acetic 
acid mainly constitutes the volatile acidity. Nitrogenous matter 
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at first retards^ but later accelerates, saccliarificaiio.u, peptone aio] 
a,s|)aragine giving the best results, 'whereas araraoiiiiim sulphate 
has a comparatively slight (effect in this direction. Calcium and 
potassium phosphates, and to a less degree ammonium phosphate, 
accelerate saccharification, but sodium phosphate produces little 
or no result. J. P. O. 

Tlie Sensitiveness of Living Yeast to tl* and OH" Concen- 
tration^ H. von Eulee and E. Emberg {Zeitscli, Biol, 1919, 69, 
349 — 364). — Fermentation by the living cell is not ejBEected solely 
by zymase, but is bound up to a large extent -with the life of the 
cell itself. From the investigation ot* a bottom yeast, it is shown 
that the sensitiveness to acid and alkali of the process of inversion 
by the living yeast cell is not appreciably different from the 
^sensitiveness of the isolated enzyme. It is therefore possible to 
conclude that the enzyme exists in the free state in the cell. The 
influence of growing the bottom yeast at different hydrogen-ion 
concentrations 3*5 — 3*8 and 6*6 — 7-2) on the characteristic 
cellular activities has been studied. The inverting action was 
little affected, but appreciable changes in the rate of growth and 
composition of the cells were noted. J. C. D. 

Changed Course of Alcoholic Fermentation in an Alkaline 
Medium- Alice Oelsnee and Alfred Koch {Zeitsch. physiol 
Ghem., 1919, 104 , 175 — 181). — ^Th© authors have failed to confirm 
the statements of Wilenko (A., 1917, i, 680) that the course of the 
fermentation of sugar in an alkaline phosphate medium is changed 
and that no carbon dioxide is formed under those conditions. The 
alkalinity delays the fermentation, but alcohol and carbon dioxide 
are always obtained. The observation of Neuberg and Farber 
(A., 1917, i, 502) that more aldehyde is produced when the ferment- 
ation is conducted in an alkaline medium is confirmed. 

J. C. D, 

The Temperatxire-coefficient of Photosynthesis- W, J. V, 

OsTEiiHOUT and A. E. C. Haas (/. Gen. Physiol., 1919, 1, 
295—298). — -The temperature-coefilcxent of photosynthesis in IHva 
riffida between 17° and 27° is 1*81. It is suggested that photo- 
synthesis involves catenary reactions of the type S — >• Jf- — >-P, in 
which S represents a substance which, under the influence of light, 
breaks down to form if ; this in turn forms P, the amount of which 
ifi proportional to the amount of photosynthesis. If the reaction 
^ ig more rapid than M P„ the speed of the /reaction /as, a 
w|i,|Olp„,will depend, ehiefly^ on the, speed, of the, change, iif--r^,P./'::,,,-, : 

The effect on the whole reaction of a rise of t^peraturo 
therefore depend chiefly on its effect on the second reaction* It 
is therefore not surprising to find a /high, temperature-coefficient 
for photosynthe.sis. Analogous cases exist in photochemistry. 

'V, ^ a:!)-,, 
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Permeability in Plants- W. J. V. Osterhout (/. Gen. 
FhydoL, 1919, 1, 299 — 304). — Certain conclusions concernixig tlie 
behaviour of protoplasm drawn from the results of experiments on 
Laminaria Agardhii (compare A., 1918, i, 470) have been con- 
firmed by experiments with a red alga (Ehodymenia falrnata)^ a 
green alga (Uha rir/ida), and a flowering plant (Zost&m marina). 

j. a B. 

Decrease of Permeability and Antagonistic EHects caused 
by Bile Salts. W. J. Y, Osterhout (/. Gen. Physiol., 1919, 
1, 405 — 408). — The results of experiments on the electrical con- 
ductivity of Laminaria indicate that sodium taurocholate is able 
to produce a decrease in permeability and to antagonise sodium 
chloride. This confirms the hypothesis that antagonistic relations 
can be predicted from studies on the permeability of pure sub- 
stances. J. C. D. 

A Comparison of Permeability in Plant and Animal 
Cells. W. J. y. Osterhout (/. Gen. Physio^ 1919, 1, 409—413).— 
The author has made quantitative studies of the permeability of 
plant cells as represented by Laminaria, and animal cells as repre- 
sented by the skin of frogs (Bana pi-jriens). Both tissues showed a 
closely similar behaviour, and this agreement indicates that the 
conclusions drawn from a study of Laminaria are of general 
application. It would appear that the physiological characteristics 
brought to light by these studies belong to th© fundamental 
properties of protoplasm. J. C. D. 

ESect of certain Compounds of Barium and Strontium 
on tbe Growth of Plants- J. S. McHargue (J. Agric. Bes., 
1919, 16, 183 — 194). — Barium or strontium carbonate in the 
absence of calcium carbonate is toxic to plants, th© former having 
a greater toxicity than the latter, but in the presence of calcium 
carbonate they appear to exert a distinct stimulating influence 
on the growth of the plants studied. Barium sulphate is inuch 
more toxdc than harium carbonate. Neither barium nor strontium 
can replace calcium as a plant food. The root growth is 
accelerated in all cases where barium or strontium carbonate is 
added to the sand in which the plants are growing. W. G, 

The Identificatioii, LocaHsation, and Distribution of Oacalic 
Acid ' [Soluble ' Oxalates] in Plants. 'Noebret ' Patsohovsey' 
{Ber.Pmt* hot. GeL, 1918, 86, 542— 548).— The usual method of 
detecting the presence of soluble oxalates in cell sap by means of 
potassium salts suflers under the disadvantages that the potassium 
oxalate crystal^ are not very characteristid, and that they are liable 
to be completely olbsoured by co-precipitated tannihs.^ author 
finds ferrous sulphate or ferrous ammonium sulphate to be a more 
suitable reagent; the not too thin section is immemed on an dbjeot- 
^ glass, in' an acetic 'acid solution, of th©; ferrous ' salt ‘(10%), cov;wd' 
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witii a slipj and gently warmed to expel air; in the presence ol 
oxalates, ferrous oxalate separates after a time in crystals, the size 
of wliicli is about 15 x 9 /x. Larger crystals may be obtained by 
delaying the sei^aration by addition of sodium acetate, sucrose, or 
gelatin. 

The localisation of oxalates is best effected by injecting a highly 
concentrated ferrous solution into the plant by means of an air 
pump; under these conditions, precipitation of ferrous oxalate 
occurs within the cell, whilst -with less concentrated solutions the 
oxalates diffuse through the cell wall, and precipitation takes place 
in the intercellular region. 

The ferrous reagent has the further advantage of allowing a 
simultaneous detection of tannins. 

The author has applied the method to a large number of plants ; 
for details, the original paper must be consulted. H. W* 

Action of Coal Gas on Plants- V. Action on Trees. 
Hydrocyanic Acid as the most Detrimental Constituent of 
Gas- U. Wehmer [Ber. detit. Bot, (jes,^ 19i8, 36 ,. 460 — 464. 
Compare A., 1917, i, 618; this voL, i, 114). — Continuing his 
previous experiments on the action of coal gas on the root systems 
of trees, the author now finds that in many instances in which the 
detrimental action is not immediately apparent, the effects are 
observed at the end of the period of winter rest, when in almost 
every instance the tree is killed. The most detrimental con- 
stituent of coal gas is now proved to be hydrogen cyanide; the 
toxicity of gas-water is shown to be exactly similar to that of a 
hydrocyanic acid solution of equivalent concentration, and, further, 
the violent toxic action of coal gas is not observed if the gas is 
passed through a solution of alkali hydroxide and ferrous sulphate. 
Cress is extraordinarily sensitive to minute traces of hydrocyanic 
acid. _ H. W. 

A Purely Mineral Solution Capable of Assuring the 
complete Evolution of Maize Cultivated and Sheltered from 
Bacteria. P. Maze {Awn, Inst. Pasteur, 1919, 33 , 139—173). — 
From' a series of water-culture experiments, the author finds that, 
in addition to nitrogen, phosphorus, potassium, calcium, mag- 
nesium, sulphur, iron, chlorine, silicon, manganese, and zinc, boron, 
aluminium, fluorine, and iodine are equally essential to the develop- 
ment of maize. Organic substances, excluding the organic reserves 
of the seed, although not indispensable, exert a beneficial influence 
on the growth of the plant when added to the mineral nutrient 
solution. It is advisable that the iron should be present in the 
ferric state in the culture solution, or that some oxidising agent 
should be present. Insufficient aeration of the culture solution 
exerts an unfavourable influence on the vegetation. W. G. 
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Electrolytic Preparation of Chloroform* Josef Feyer 
^(Zeitsch, Elehtrachem.^ 1919, 25, 116 — 145). — The electrolytic 
preparation of chloroform, from alcohol and from acetone has been 
investigated under various conditions, particularly in solutions of 
alkali chlorides and chlorides of the alkaline earth metals. It is 
shown that the methods put forward in the literature for the 
electrolytic preparation of chloroform from acetone are inaccurate 
in their details on account of imperfect methods of analysis. It is 
also shown that the present methods of isolating the chloroform 
are imperfect; this applies both to the method of absorption of 
the chloroform in alcohol and to the distillation method. Both 
methods involve considerable loss of material. Pure chloroform 
can only be directly obtained by freezing it out of its inixturer with 
hydrogen by means of solid carbon dioxide and ether. The present 
methods of electrolysis are inefficient, because the alkali produced 
in the process decomposes consideralDle quantities of chloroform. 
By using a neutralisation cathode, it is possible to prepare chloro- 
form from acetone in yields amounting to 65% of the ciirrent. 
When platinum electrodes are used, a material yield of 75 — 80% 
is obtained with a current density of 1*1 amp./sq. cm. at the anode 
and 0*5 amp./sq. cm. at the cathode. The primary reaction in 
the electrolysis is the formation of hypochlorite, which is followed 
by the reaction CHa-CO-CEa-h 3HOCl = CHCig4- GH.f 00.^11 + 

2 H 2 O. Methyl ethyl ketone and higher ketones react in the same 
way with electrolytic hypochlorite. The method for the prepara- 
tion of chloroform from alcohol put forward by Trechzinsky (A., 
1907, i, 270) is criticised and shown to be inaccurate. In the 
case of alcohol, it is also possible by the introduction of a neiitral- 
isation cathode to obtain considerable yields of chloroform at 
temperatures between 25^ and 35° when a current density of 
1 amp./sq. cm. is used on the anode and 1'6 amp./sq, cm. on the 
cathode. A current yield of 77% and a material yield of 82% 
were obtained under these conditions. The maximum yield is 
obtained at temperatures between 25° and 30°. The ^preparation 
of chloroform from acetone or alcohol in calcium chloride solution 
only proceeds well when specially prepared nickel or capper 
cathodes are used. These electrodes are prepared by immersing 
ordinary nickel or copper electrodes in concentrated nitric acid for 
a few moments and then washing with water. Using these elec- 
trodes, a current yield of 71% and a materiahyield of 80% were 
obtained from acetone in calcium chloride, whilst with alcohol in 
calcium chloride the material yield was 99% and the current yield 
90%., The 'formation of chloroform' from alcohol occurs .in three, 
stages :y fir at, an ' oxidation of the alcohol to aldehyde; secondly, 'a 
formation of hypoohlor'ite; and thirdly, an interacMon between the 
VOL. oxyn ,i # . 0 . 
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alde'iayd© ' and tlie liypocMorite : (i) CHg'GHg^O'H -h HOCl = 

CIL-GIiO + ILO + IICJl; (ii) OH' + CL == IT + CL + CIO'; 
(iii) atLyCHO + 3HOCl-CHCL + HCOoH + 2 f-LP; (iv) H-GOoH + 
11001 = C02 + H20 + IiCL It is shown that equation (i) is partly 
replaced by the reaction CH2’CH->*0B[4-0 = CH3‘CH0 + H20. 

J. F. S. 

Substitution by Halogens in the Aliphatic Series* Ossian 
Aschan {Fi'/iska Eem, Medd., 1918^ 10 pp.j from GJie?n,, Zentr,^ 
1919, i, 221). — The catalytic influence of light on the process of 
chlorination probably de|)ends on the foriaatioii of the complex, 
Gig, in illuminated chlorine. The catalysing action of water is 
attributed to the production of a hydrate, H 2 OGI 2 + which 
only actually separates below 0*^, but is assumed to be capable of 
transitory existence at a higher temperature. The presence of 
water during* chlorination is particularly advantageous in' the treat- 
ment of readily volatile hydrocarbons. The method of moist 
chlorination has been applied in particular to substituted hydro- 
carbons, such as ethyl chloride, uuamyl chloride, ethylene chloride, 
chloroform, propyl bromide, ethylene bromide, ethyl iodide, toluene, 
and xylene. H. W. 

Organic Cbemical Reagents. I¥. The Preparation of 
Alkyl Iodides. Roger Adams and V, Voorhees (/. ximer. Ckem, 
SoG.^ 1919, 41, 789 — 798). — ^The usual laboratory methods for the 
preparation of the alkyl iodides are unsuitable when dealing with 
large quantities of material. The rapid preparation of methyl, 
ethyl, ;^-butyl and Aoainyl iodides (in quantities of 3 — 4 kilos.) 
according to a modification of Walker's method (T., 1892, 61, 
717) is fully described, along with a detailed account of the 
apparatus employed. r^-Propyl iodide was prepared in smaller 
amount. 

The suitable alcohol is heated in a large, round-bottomed flask 
of about 12 litres capacity with a mixture of approximately equal 
amounts of red and yellow phosphorus. The vapours evolved are 
condensed in contact' with iodine, and are then returned to the 
flask. The use of a certain amount of yellow phosphorus is par- 
ticularly advantageous, the reaction then being instantaneous and 
the colour of the iodine disappearing immediately on reaching the 
reaetioh flaftk. During the subsequent distillation of the alkyl 
iodides, the troublesome frothing which occurs when only red 
phosphorus is employed is absent. Further quantities of iodine can 
be introduced without dismantling the apparatus, and it is possihl© 
tO; prepare' more dhan 6 kiloB'. of - crude iodide in a- day, using 
enough phosphorus and alcohol for four portions of iodine of 
IJ kilos*'; each. Five 'such /apparatus" can.' easily b'O, run simul-, 
taneously, producing "30; kilos, of '-crude-: product in ''a 'd'ay.'; ;'/ '!-'/ 

In the case of butyl and-- 'eihyiV''alcbliel$,';- the 'reactio'n, proceeds 
extremely rea^ily^ owing to. ,.the;;greeh/'Bdlv'eht a'ction of these com- 
pounds on iodine at their boiling point. A snaall amount of yellow 

' " ' '1 ' - ' '-.ik'"' " ' ' ' 
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pliosphorus is always left behind, but phosphonium coinpounds do 
not appear to be formed. The yields are in every case 90 — 100% 
of the theoretical. 

Ill the preparation of the lower alkyl haloids, a large excess of 
alcohol may be used, but in the case of the higher alcohols this 
must be avoided, as otherwise difficulties arise in the piirificatioa 
of the product. F. C. 

Nitroetliyleiie. Heinrich Wieland and Euklid Sakellarios 
1919, 52, [^], 898 — 904:).—jVitroeihflenc can be prepared 
in 50% yield by the dehydration of jS-iiitro ethyl alcohol by phos- 
phoric oxide or sodium hydrogen sulphate; it is an almost colour- 
less, mobile liquid, b. p. 98*5'^, 1‘073, the vapour of which 

violently attacks ttxe eyes and throat. It readily undergoes poly- 
merisation; this occurs slowly when the pure substance is pre- 
served, more rapidly on exposure to light. The process is remark- 
ably catalysed by water, so that a freshly prepared aqueous solu- 
tion of the substance becomes cloudy almost immediately, and the 
separation of the polyineride is complete in a few minutes (the 
substance cannot be depolymerised to nitroethylene by heat) ; poly- 
merisation is retarded by acid, but in these circumstances a slow 
reaction with water occurs, with formation of i3~nitroethyl alcohol. 
With alkali, polymerisation occurs with explosive violence. Reduc- 
tion with stannous chloride and hydrochloric acid yields acet- 
aldehyde and hydroxy lamine, whilst with zinc dust and acetic acid 
ethylainine is produced. Nitroethylene unites immediately witli 
bromine in ethereal solution, yielding mtroetliyl&ne> (Uhromhi 
colourless liquid, b. p. 97°/21 mm., and with aniline giving 
NTIPh-CHo'CH^’NOg, colourless leaflets, 
m. p. 37® (the hydrochloride is described). 

[With E. Blum I CH.]— Attempts to prepare nitroethylene by the 
elimination of hydrogen bromide from bromonitroethane by methyl- 
alcoholic potassium hydroxide were unsuccessful, the products being 
potassium bromide, potassium nitrite, and the potassium salt of 
dinitroethane, shining, golden needles which explode at about 
150®^; m-dimtrmthmie has'b. p. 72‘^/12 mm. H. W. 

The Specffic Gravity and Retractive Power of Solutions 
of GlyceroL H. Wolff {ZeitscL angew, Chem.^ 1919, 32/1, 
148). — ‘The author has deterinined the density and refractive indices 
of solutions in' water of an extremely pure sample of glycerol, with 
the following' results: 

86% SoluUon,~^J)llVmi, 1*4545, nlf 1*4537, 1*4533; 

change in refractive index per ®C., 2*8x10“"^. 

76-77% 1*2036, I)gM998, the 

coefficient of expansion being 0*000463. 1*44C)1, ^5? 1*43945, 

1*4388 ; change in refractive index per ®C = 2’*6 x 

The results' agree very closely with thqse contained in, GerlacVs 
table, but not so, closely with ihose of , I^enz:,; Strohin'Or, and Skalweit,' 
althqngh there is fair agreement with 'the latter.; S* G.' T. 

" o 2 



L 308 


[aBSTKACTS OB CHEMICAL |rAPEES. 

New Initial Materials for tli© Preparation of Allyl 
Componncis. Ossian Aschan {Finska Kem, MadcL^ 1918, 3 pp., 
from Ohem, Zcntr,^ 1919, i, 21^1). — A anixturo of glycerol and 
formic acid (95%) is heated for four hours under relliix in the 
presence of a small quantity of ammonium chloride as catalyst, 
and the product is fractionally distilled. At above 190^^, the 
glycerol diformin. primarily formed breaks down into allyl formate, 
water, and carbon dioxide, and decomposition is complete at 260'^b 
Allyl chloride is obtained in good yield when cold allyl formate 
containing 10% of dissolved zinc chloride is treated with hydrogen 
chloride and the mixture is subsequently heated on the water- 
bath. ' H. W. 

Action of Heat on the Alkali and Alkali-Earth Methyl 
Sulphates, J. Guyot and L. J. Smoi^ {OompL rend, 1919, 168y 
1054 — 1056). — Potassium methyl sulphate when heated at 220^, 
rising slowly to 280°, is decomposed almost quantitatively into 
potassium pyrosulphate and methyl ether. At a slightly lower 
temperature sodium methyl sulphate behaves similarly, but at the 
higher temperature 7% of the salt is decomj)osed into sodium sul- 
phate and methyl sulphate. This second reaction with the 
formation of the two sulphates is the principal one, and occurs 
below 200° in the case of calcium, barium, and lithium methyl 
sulphates, and slowly in the cold in a desiccator in the case of 
strontium methyl sulphate. W. G. 

Alcoholysis. An. GrOn, Franz Wittka, and EmilIvunzb (67im, 
Umschau Fett-Ind-^ 1917, 24, 15^ — 16, 31 — -34 j from Ghem, Zmtr,^ 
1919, i, 222 — 223), — The authors have investigated the direct con- 
version of fats into the ethyl esters of their fatty acids by boiling 
them with alcohol containing a small amount of mineral acid. 
Alcoholysis in an acid medium is found to be a consecutive proceSvS, 
thus showing that the hydrolysis of fats proceeds by separate steps 
in every case. Pure tristearin was obtained by the catalytic reduc- 
tion of almond or sesame oil amd removal of oleodistearin and free 
fatty acid by washing with light petroleum and boiling with 
alcohol. The best results were obtained when tristearin (100 
parts) was heated for three hours with a 1% solution of sulphuric 
acid in absolute alcohol (150 parts). The product consisted of a 
mixture of mono-, di-, and tri-stearin and ethyl stearate, from 
which the tristearin could readily be removed by crystallisation 
from alcohol; the separation of the other components was effected 
after distillation of ethyl stearate under diminished pressure, and 
was best accomplished by a frequent change of solvent (alcohols 
in which monostearin is most readily, and light petroleum in which 
ik is' least readily, soluble). , Three 'thousand grams of tristeariii' 
'’yielded. '400' ;gramsyof unchanged', ni'aterial (after .repeated alco- 
holysis of the fraction which had escaped action in the first treat- 
ment), 300 gi^ams of distearin, ; 200 grams of nibnostearin, mote 
than 1200 grams of ethyl stearate, and feOO grams of mixed frac- 
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tioiis. Tlie distearin fractioii liad m. p. 74*5°, 75^, 75 ‘5® (it 
should be noted that a molar mixture of mono- and tri-stearin has 
the same ro. p. as distearin); it was converted by thionyl chloride 
into distearochlorohydriu, m. p. 56®, described by Griin and 
Theimer, and appears to* be the aj8-distearin. The monosteariii 
fraction was composed of indistinct crystals, ni. p. 79 — 80®, 
hydroxyl nuinbei', 311 ’4. H. W. 

Cliemistry of the Glutaconic Acids. XI. Tlie Occurrence 
of 1 : 3- Addition to tlie Normal Form. Jocelyn Fielb Thorpe 
(1\, 1919, 115, 679—686). 

Lactonic Acids. Bror Holmberg (Svensh, Kem, Tidshr., 1918, 
30, 190—205, 215—822; from GJiem. Zentr,, 1919, i, 223—224).— 
In extension of his work on the Walden inversion, the author has 
investigated the stereochemical and kinetic behaviour of lactonic 
acids. The hydrolysis of malic acid lactone has been examined 
from these points of view, and, since the behaviour of jS-lactones 
differs in several respects from that of y-lactones, the work has 
also been extended to' paraconic acid. 

r-Malic acid lactone^ shining leaflets or thin plates, m.^p. 64 — 65®, 
is prepared hy the action of moist silver oxide on ^’■-iodosuccinic 
acid ; di-Tiialic acid lactane^ colourless syrup, [a]^H-41®, in aqueous 
solution (2*5%), is similarly obtained from ?’-iodosnccinic acid. The 
rate of hydrolysis was measured by dissolving the crude acid in 
water or dilute nitric acid of the desired concentration and esti- 
mating the amount of lactone in the solution by heating a 
measured portion until hydrolysis was complete and determining 
the increase in acidity hy titration. Autohydrolysis is a rather 
slow, unimolecular change; nitric acid somewhat increases the 
velocity of action. In acid solution, (7-malic acid lactone yields a 
mixture of r- and Amalie acids, whilst almost pure (^/-malic acid is 
formed iu alkaline solution. 

The formation of paraconic acid by elimination of bromine from 
salts of itabromopyrotartaric acid is a unimolecular changfe which 
is not reversible in dilute solution. As acid salt and to* a still greater 
extent as free acid, itabromopyrotartaric acid is onlv slowly con- 
verted into its lactone. Silver salts catalyse the elimination of 
bromine in acid solntion. The formation of paraconic acid from 
itamalic acid is reversible. Acid salts of itamalic acid are only 
slowly converted into paraconic acid, and this is also true of the 
reverse action in neutral solution. Lactone formation and hydro- 
Ivsis are catalysed hy hydrogen ions. The affinity constants of 
itamalic acid and paraconic acid are approximately .^"“0*0003 — 
0-0004. The hydrolysis of paraconic acid hy alkali is a bimolecular 
reaction. ’ , H* W. 

Action of Carbon BisnlpMde on Nitrometbane. Erich 
Freund 1919, 52,T.7?1, 542.— 544).— A mixture of 'nitro- 

methane aud carbon disulphide reacts' with alcoholic potassium 
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liyclroxide to give poirmlum ovltro(KiMwreeia4 aw a brown, crystal- 
line preoipitate, decornp. t:!03'5‘^. When heated with potassium 
hydroxide, it yields potassiinii nitroacetat© (Bteinkopf, A., 1909, 
i, 559), and its solutions do' not give an acid, reaction until o^ne 
equivalent of acid has been added, thin change being interpreted as 
follows : 

01:v*N0:CH“CSuSIv 0-H-NO:CH-CS-SK — > NO./CIL/CSnSK. 

J. G. W. 

Some Metallic Derivatives of Ethyl Thioglycollate« 
Chaules a* Robiller (A Amer, Chem, 8oc.^ 1919, 41, 777 — 781). 
— Ethyl thiogiycollate was shown by Rowntree and' Abel (J. Phar- 
macol., 1910, 2, 108) to dissolve antimoiiious and mercuric oxides, 
the hydrogen of the mercaptan group being completely replaced 
by the metal. The antimony derivative of the ester is an insoluble 
oil, but the corresponding amide is soluble in water and possesses 
trypanocidal properties. The author has found that the oxides of 
bismuth, copper, mercury, silver, zinc, tin, and arsenic react ener- 
getically with ethyl thiogiycollate. It was hoped to prepare 
bactericidal substances, which would either be soluble in water 
or could bl used in powder form on wound surfaces* Triethf/l 
yimMiPtritlhiogly Bi(S'CH 2 *C 02 Et)}i, forms small, yellow 

crystals, m. p. 87 — 88^, soluble in alcohol. Diethyl mermrir 
ditJhiO'ffly collate, Hg(S*GH 2 *C 02 Et) 2 , long needles, m. p. 55^, is 
identical with the product obtained from mercuric chloride and two 
molecules of ethyl thiogiycollate (Wislicenus, Amialen, 1868, 146, 
148). Ethyl silverthiogiycollate, yellow needles from, acetone, 
m. p. 76—77°, is with difficulty decomposed by concentrated nitric 
acid in sealed tubes. The action of silver nitrate on the ester was 
also i,nvestigate;d. With cupric hydroxide a crystalline substance 
is obtained which contains less than half the amount of copper 
to be' expected from analogy with th© previous reactions. It is 
very resistant to concentrated nitric acid ,at 200’ 270°, P. C. 

Gonstitutio,!! of Maltose. A New Escample of Degradation 
in the. Sugar Group*' Jambs Oouquhouk Jrvikb and Jambb 
SoorT' D, i:ck (T., 1919, T 15, 693—602), 

Inversion of Sucrose by Mechanical Ionisation of Water* 
'AfennotJS and^'J.’ Aeoy {Oomyt. fmi.,;:1919, ,168, 
11:26— ll28). “If 100 C.O. of 'a 6% Bolution 'Of 'Sucroee are passed 'five 
' tim'^ through A/Richardson;.pulveriser, ,0*06; gram.' Of , invert sugar 
is obtained. The addition of sodium or potassium chloride appre- 
ciably increases the yield,', of invert '/Sugar.' ',trsingfa' mixture ' of 
electrolytes such as is found in the Ringer-ljocke solution, a slightly 
greater increase is obtained, „ and'' if a" trace of 'zinc sulphate' ,", or, 
better still, a trace of zinc sulphate and a trace of manganese 
sulphate is added, the increase fe still greater. On the other hand, 
the presence of a trace of potaseinin cyanide or of hydrocyanic 
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acid oi" of silver nitrate prevents the- inversion taking place. The 
inversion is greater in Eaulin's solution tkan in Locke's solutioiij 
and the authors have determined the effect of removing in turn 
eack one of tke ingredients of Rauliii’s solution in tke inversion. 
Tke results so obtained are in agreement witk those obtained by 
Eauiin in his work on Ai^pergillii.!^ mger. Similarly, the anti- 
septics which inhibited the development of As'pergilhu niger 
equally checked the inversion of sucrose. The curve showing the 
relationship between the amount of sucrose inverted and the 
number of passages through the pulveriser is sinusoidal, but 
slightly irregular. W. Gr» 

The Composition of Starcii. I. Precipitation by Colloidal 
Iron* II. Precipitation by Iodine and Electrolytes, Johh 
Mellanby (Biochem. J., 1919, 13 , 28—36). — ^When colloidal iron 
is added to a solution of starch three well-marked phases may be 
recognised; (i) a portion of the starch is precipitated by the col- 
loidal iron only, (ii) a second portion of the starch is carried down 
with the colloidal iron when an electrolyte is added, and (iii) the 
filtrate from (ii) contains unprecipitated starch. Eighty % of the 
starch is precipitated in the fiirst phase, independently of the 
amount of iron added. Starch in solution hears a negative charge. 
From these observations it is concluded that amylogranulose may 
he divided into thi*ee fractions, a, and y, according to their 
precipitability by colloidal iron. 

Quantitative studies of the reaction between starch and iodine 
ixtdicate that a quantitative reaction t^es place between the 
starch and the ionised iodine. The theory that iodine reacts 
chemically with starch is strengthened by the fact that the equiva- 
lent point is not affected by dilution, temperature, or the precipi- 
tating electrolyte. On this basis the least value for n for 
(QH-ioOr,)^ is 10, assuming that one molecule of starch reacts with 
one atom of iodine. This value is, of course, only a mean value 
for a number of starch complexes, such as a, and y granulose, in 
which n is continually varying. For amylogranulose y (unprecipi- 
tated by colloidal iron), (CoHioOr,)|-, is equivalent to I. After the 
formation of the starch, iodide it may adsorl) further quantities of 
iodine, depending on the iodine concentration of the original mix- 
ture. ' ' A. C. D. 

Tbe Supposed Degradation of Starch b;^ Formaldehyde. 
Martin Jacoby (Ber., 1919, 52, [B], 558— 562).— Woker's assump- 
tion that formaldehyde resembles diastase in its action on starch is 
primarily based on the iaot that mixtures of^ starch and form- 
aldehyde soon lose the power of giving a blue colour with iodine 
(A., 1917, i, '61, 447), , It is now. 'shown that the addition of 
ammonium acetate us quite sufficient to restore this power, whereas 
it has no influence, on the ’iodine reaction with ' starch ; which has 
been left with, diastase (compare also' von Kahlmann, .251)., - 

’ ' J, 0. WA 
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Tie Nature of Solutions of Starci in Formalin^ and tie 
Quantitative Re- conversion of Formalin-Starcli into 
Starch* The Colour of Iodine Solutions* W. von Kaufmann 
a, 11(1 A. Lewiti^. {Ber., 1919, 52, [B\, ()16-~-627. Compare A., 
1917, i, 251).— Tile fact that solutions of starch and formalin 

merely contain an additive compound of the two agents and not 
hydrolytic products as Woker supposed, is proved by the quanti- 
tative recovery of absolutely unchanged starch from such mixtures 
by precipitation with alcohol. 

The colorations with iodine which such solutions produce 

(resembling those given by partly hydrolysed starch) may be 

explained in the terms of colloid chemistry. If, as Tlarrisoii 

assumes {ZeiUch. Ohem. Ind, Kolloide, 1911, 9, 5), the well-known 
blue colour is the colour of colloidal iodine protected by the starch, 
then formaldehyde causes a reversible increase in the degree of dis- 
persion, and the addition of electrolytes an aggregation of the 
particles (the blue colour is restored by electrolytes), which is 
furthermore hindered by the addition of a protective colloid like 
gum-arabic. 

The colour of iodine solutions in halogen derivatives of methane 
and ethane changes from brown to violet according as the number 
of un-substi tilted hydrogen atoms falls. tT. C. W. 


Space Representation of Organic Nitrogen Compounds* 
Panchanan Neogi (J, Amer, Ohem. Soe., 1919, 41, 622 — 639). — 
A theoretical paper, in# which it is shown that the properties of 
nitrogen compounds can only be explained on the assumption of a 
tetrahedral formula for nitrogen, using the complete figure for 
quinquevalent nitrogen (I) and the ''inner tetrahedron'^ for 
tervalent nitrogen (II), thus: 


0 



(IE) , * (HI.) 



Ammofujutn Con}poui?-d 

(I.) 


The subjects discussed are as follows. ( 1 ) The non-equivalence of 
the^ fifth .bond," as revealed by the discovery of ' isomerides of th© 
type (]SrMes-OR)OR/ and tNMe^-OEOOR (Meisenheimer, A., 1913, 
h 595), ';^(2)''The non-existence of any isomerides , of the ' types 
and' ,and"'the existence of only' two, optical isomerides 

of the,' 'type; , (3)' The -existence ol/O'Uly '.four optical iso- 
merides in the case 'of compoU'nds 'containing, one .asymmet^ieicarbo,!!' 
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and one asymmetric nitrogen, or two asymmetric nitrogen atoms. 

(4) Til© non-existence of isomeric pyridinimn and qiiinoliiiiiini com- 
pounds and the existence of isomeric tetrahydroquinoliiiiuin salts. 

(5) The failure to resolve amines of the type l^abc into optical 

isomerides has hindered the general acceptance of a space repre- 
sentation for tervalent nitrogen, although the above formula is 
used to explain the isomerism of the oximes, etc. It also explains 
why erf.. -amines of this type give enantiomorphous aiiiine-oxicles 
on oxidation (Meisenheimer, A., 1912, i, 25), these compounds 
being represented as in (III) above. J. C. W. 

Preparation of Diacetonamine. Arthur Ernest Everest 
(T., 1919, 115, 588-— 592). 

The Mechanism, of the Artificial Formation of Carhamide 
by Oxidation, and the Synthesis of the Natural Principals 
in Plants, R. Fosse {Compt, rend,, 1919, 168, 1164 — ^1166. Com- 
pare this vol., i, 297). — The oxidation of very small amounts of 
dextrose in strong ammonium hydroxide solution gives rise to 
considerable proportions of cyanic acid and carbamide. After 
tautomerisation of the ammonium cyanate by heat the yield of 
carbamide exceeds 70% of the dextrose used. Much higher yields 
of carbamide are obtained by oxidising, under the same experi- 
mental conditions, formaldehyde or urotropine. The author sug- 
gests that in the formation of carbamide from sugars by oxida- 
tion, formaldehyde is first formed, and is then converted by the 
action of ammonia and oxygen into hydrogen cyanide, which is 
further oxidised to cyanic acid, which with ammonia yields carb- 
amide. W. G. 


Certain Metallo - Ferrocyanide Compounds, their 
Behaviour towards Chlorine and Bromine, and their Use 
in Analysis. Eeanz Felix Werner {Zeitsch, anal Ghem,, 1919, 
68, 23 — 24. Compare A., 1912, ii, 687). — Mangmiese ferroeganide, 
—A white substance which is coloured green by chlorine water and 
oxidised to the brown ferricyanide by bromine water. Nickel 
ej/anide. — Bluish-green; not attacked by chlorine water, but con- 
verted into the brown ferricyanide by bromine water, 0 oh alt ferro- 
cyanide , — An unstable, green compound, which chlorine water 
oxidises to the ferricyanide; it is decomposed by bromine water, 
yielding black, hydrated cobalt oxide. Mercurous ferrocyanide . — 
The grey compound is coloured green when treated with chlorine 
water or bromine water. Mercuric ferrocyamide.—Whiie>; chlorine 
water colours it green and bromine water brown. Bismuth ferro- 
cyanide.—A yellowish-green compound which is not attacked by 
chlorine water or bromine water. [SeeTurther, /. Soc. (jhe'm..Mnd., 
1919, July.] , , , ' W, P. S. 
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Tie Benzene Problem* A. von Weinbkeg (Ben^ 52, [i?]* 

I)!i8 -940). —-'A tlieoretiea’J, paper, in which tlie author advances an 

oxplaiiatioji of the atomic structure ot* heiizene based oai the coii- 
tiiiuoiis oscillation of the atoms within the molecule. The author 
considers that in the case of the double bond two valencies of one 
atom saturate or strive to saturate two'^ valencies of a neighbour- 
ing atom in consequence of the oscillation of the atomic nuclei ; a 
considerable amount of evidence in favour of this hypothesis is 
deduced from consideration of the internal energy, molecular 
volume, absorption s]}eetra, intramolecular change, and Walden 
inversion of substances containing unsaturated groups and of the 
influence of double bonds on the stability of the molecule. The 
argument is extended to conjugated linkings and thence to benzene; 
in the latter case the six carbon atoms only lie in one plane as a 
transitory phase; otherwise, the atoms 1, 3, 5 and the atoms 2, 4, 
atid 6 are on opposite sides of the plane. The oscillation model is 
shown tO' account satisfactorily for the phenomena of substitution 
and to allow the construction of symmetrical fonriuhn for naphtha- 
lene, anthracene, phenantlmene, and pyrene, whilst it also accounts 
for the difference in properties between benzene and r//c/ooeta- 
totraene; it leads to a uniform formulation of /^quinones and 
quill ols, and accounts for the existence of two forms of o-quinones. 
Triphenylm ethyl and the metallic ketyls can be formulated with- 
out recourse to tervaleiit carbon, whilst the phenomena of hydro- 
genation of the phthalic acids are also explained. For details, the 
original paper must be consulted. H, W. 

The Melting 'Pomts, Refractive Indices and Densities of a 
Series of 'Dihalogenohenzenes. J. Naebutt {Ber,, 1919, 
52, [7^], 1028 — 1034). — The melting points were determined by 
observation of the cooling curves of the molten suhstaiiceB, and are 
accurate to within ±0*02° for m. p.’s above the atmospheric tem- 
perature and to within ±0*1° for those of lower temperature; the 
error in the case of the refractive indices, detcninined with an Abbe 
refractometer, does not exceed ±0‘0D02-"3, whilst the densities are 
accurate to ±0*0001-2. The following constants have been deter- 
mined: ' |^-dichlorobeiizene,' m. p. 52*9°; o-dichlorobenzene, m. p. 

- 17*5^, Df 1*3104, Dr h8048, nt 1-5624 ; ra-dichlorobemene, im p. 

- 34*4^, Df 1*3937, 'I)f 1*2381, n}r* T6472 ; p-chlorobromobanzene, 

m.p. 64*F,; o-chlqrobromobehzene,'m. p. -"12-6®, t)f'l*6511, Df 1*6444, 
n|P,J*5831 ; ^m-chlorobromobenzene, m. p. ' -21'2°,' I)f 1*6365, 
Df T6297', , -aijl 1*6773 ; p-dibromobenzene, up p, 86*9®; o-dibromo- 
benzene, m. p. +1‘8° I)iM*9633, Df 1*9557, 1*6117 ; m4i- 

bromobenzene, m. p. - 6*9®, Df 1 *9599, Df 1 *9623, wf ^ 1 *6083 ; 
yj-bromoiodobenzene, m. p. 90*1® ; o-bromdiodobcmzene,^ pt ±‘ 2*1® ; 
w-bromoiodobenzene, m. p. *- 9>3® ; p-cM-icdobenzen^ ui- p. 129 0®; 
o-di-iodobenzene, m. p. 23*4®; m-di-iodobenzene, m.p. 34*23 HI W. 

, Products of ’Nitration of' f- 03 maone. Obsun Asoban [with 
TBsalsvtJOEx and Pee Ekwall] {Bimka K$fn, 1918, 6 pp.; 

Oh$m. E$ntr,^ 1919, i, 227).— -Direct hitratidn Tof cymehe 
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yielded 2”3iiitrocymene, Bf 1*067, in minimal amount. Cymeiie 
was also gradually added to well-cooled concentrated nitric acid 
(B 1*52), and tlie following substances were isolated by prolonged 
fractional crystallisation of the solidified product. I. Suh stance, 
GigH37Oi0N5, yellow needles, m. p. 70°, which when reduced with 
ammonium sulphide yielded an amine, orange needles, m. p. 
77—78^ {hiidnoTjilofM^ m. p. 215—218^). II. 3 : 5-Bmz^ro-p- 
c//mene, greenish-white plates, m.p. 54^^, which were reduced to nitro- 
carvmyrylaniine, yellow needles or prisms, m. p. 80 — 82° Qiydro- 
ehkmde, pale red crystals, m. p. 208 — 210°; acetyl derivative, m. p. 
111°). Nitrocarvacrol, needles, m. p. 116 — 117°, was formed as 
by-product during diazotisation. III. S-ahstanee, C^oH-jgOrjlSr^, prob- 
ably dinitrohydroxy-/?-cymene, C«H9Me(N0^)c>*CMe9'0H, prisms or 
plates, m. p. 90 — -91°. H. W. 

The Dimethylnaphtiialenes of Coal Tar. R. Wbissgerbbe 
and O. Kbuber, (Rer., 1919, 52 , [B\ 346 — 370). — Physical methods 
for the separation of the dimethylnaphthalenes in the heavy-oil 
fraction, b. p. 260 — 265°, semn tO' be out of the question, and when 
it is considered how many sulphonic acids could be formed by the 
ten possible isomerides, no great help could be expected from 
the sulphonation method which has served so well in the case of 
the polymethylbenzenes. Nevertheless, the authors have tried the 
method, and by varying the conditions have succeeded in isolating 
the 1:6-, 2:6-, and 2 : 7-isomerides with far less trouble than was 
anticipated. 

1 : 6-Bimethylnaphthalene..^ — The crude oil is purified by alter- 
nate fractionation and agitation with small quantities of concen- 
trated sulphuric acid in the cold. It is then stirred with 60% of 
its weight of 98% sulphuric add for eight to ten hours at about 
40°, when the pasty mass of sulphonic acids is separated and mixed 
with, a little water. A solid mlphonic acid is deposited, which is 
purified by crystallisation from 33% sulphuric acid and converted 
into its Hodkirn salt, bundles of needles, IH^O, and amide, 
OigHi^OgNS, m. p, 185°. The sulphonic acid is hydrolysed by 
means of steam' at 130“140° to l:0-(MmethylnafhthaI'eney which 
has b. p. 262—263°, 1*0056 (a-methylnaphthalene has 

1*0267), and forms a long, orange-red needles, m. p. lltf°. 

The constitution of the hydrocarbon is revealed by the following 
series of reactions. 

By the alkaline fusion of the sulphonate, i:d-dimcthyl-a-rmpli- 
thal is obtained, in slender needles, m. p. 82°, which couples with 
behzenediazonium chloride to form a dye, CigHujONg, 'dark red 
leaflets, m. p.l34°, which is insoluble in, and indifferent to, potass-** 
ium hydroxide, and is therefore an o-hydroxy azo-compound. ' On 
oxidation with chromic acid in glacial acetic acid, the .hydrocarbon 
2: Mimethyl-amciphthaquinone, which 'crystaHises in pale 
yellow rosettes of' pungent-smelling needles, to. p.\95°,''and'^ may be 
oxidised further, "by .permanganate,', to,' S-rtoethyl-o-phthalie , acid 
(Jttrgens, X, 1907, .i; 1036). The, production" 'of the'0'-azo-dye> the 
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^7-quinoiie, and tlie 3-methylplithalic acid indicates tliat< the hydro- 
carbon is either a 1:6- or 1 : 7-diinethylnaphthaleiie aiid the sul- 
phoiiic acid the 4-derivative. For the final decision^ oxidation 
to a dicarboxylic acid is necessary, but many methodfj were tried 
before this could be accomplished. Oxidation with alkaline ferri- 
cyanide gives nciphtJialeneA:%-dharhiKe^^^^^^ add, which crystallises 
ill microscopic needles, m. p..310°, and forms a niethf/l ester, rosettes 
of needles, m. p. 99'^. Prolonged boiling with about 5% nitric acid, 
however, gives chiefly Q-mcth'i/I-a-QiujjhtJioic add, which crystallises 
in slender, white needles, m. p. 150 — 152*^, forms a methyl ester, 
a pale yellow oil with a resinous odour, b. p. 183— 187°/30 mm., 
and an ethyl ester, b. p. 203 — 205°/ 30 mm., and yields ^-methyh 
naphthalene when heated with hydrochloric acid at 222 — 230°. 

The above dicarboxylic acid was also prepared as follows : 
i8-Naphthylamine-5-sulphonic acid is diazotisecl and boiled with 
cuprous cyanide, the imtassium Qi-cyanonaiyhiJhuleyneA-sidpliOfiatG is 
distilled with potassium cyanide, and the 1 : 6-dicyanonaphthalene 
(short needles, m. p. 208 — -210*°; compare Darmstadter and Wicliel- 
haus, AnnaUfi, 1869, 152, 309) is hydrolysed. 

2 ; 6-I)imethvlnaphthalene. — I f the sulphonation is carried out 
at 135 — 140°, and the product is poured on ice, a much less soluble 
sulphonic add soon crystallises. This crystallises in large, glisten- 
ing leaflets, gives a sparingly soluble sodium salt, 5 H 2 O, and an 
aviide^ m. p. 265 — 266°, and yields the known 2 : 6-dimethylnaphth- 
alene on hydrolysis. The hydrocarbon has m. p. 110 — 111°, b. p. 
261 — 262°, and has the odour of aniseed, whereas the specimen 
obtained by Baeyer and Villiger from ionone (A., 1899, i, 922) had 
the odour of orange blossom. The identity of the compound is 
established, however, by its oxidation with chromic acid to 2 : 6-di- 
methylnaphtha-1 :4-qumone and then by permanganate to triinel- 
litic acid {ihid,). 

The explanation of the diflerent course of the sulphonation was 
found by sulphonating the pure hydrocarbons. 1 : 6-Bimethyl- 
naphthalene yields the 4-sulphonic acid in the cold, but a mixture 
of freely soluble acids at above 100°; 2 : 6-dimethylnaphthale:ne 
yields the freely soluble 8-sulphonic acid in the cold, which is 
hydrolysed to the hydrocarbon by boiling with about 70% sulphuric 
acid, and converted into the 7«sulphonic acid by heating with 78% 
sulphuric acid at 135 — 140°. The constitution of the sulphouic 
acids follows from the properties of the corresponding naphthols. 
2 : B-I)imethylnaphthaIene-&-sulphonic [3 : 7 -dimethyl-amaphth’- 
^ aJenesulphonid acid] crystallises, in ■ flat ' needles, and tablets, its 
hMoride 'in sto.ut prisms, m. p. 106^107°, and its amide in rosettes 
of V leaflets,.’ m. p. ; 207°. 'The ..product of the alkaline fusion, 

^ %iyl-dimet»hyl-a-naphthal, ioy^ colourless needles, m,. p. 105 — 106°, 
and couples with benzeUediazoniuni chloride to give ImhenzeMeazo- 
Zil-dimethyl-a-naphthol, .in wsteel-blue. ne.edles, m.. p. 

191°. Z:l-Bi7nethyl-^maph'ih<dme0Mlph0nic'^ac%3i the; above pro^-, 
duct of the sulphonation at 135-7^140°,": gives 
0-na'phihols which crystallises 'in gliatehing needles, ifl'. p*' 173—174°;^ 
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and forms a ?>6rt-:e;?f<7so~coTnpound, in brilliant orange-red needles^ 
ni. p. 149 — -15 P. This is converted into Z :lHHmethyhlaplltha- 
l :%qi(ino'nej ruby-red needles, m. p. 151 — 152°, by reduction to 
the amiiionaplithol, followed by oxidation with dichroniate. 
2 : 6-Dhiietliylnaphtha-l : 4-quiiione (above) reacts with phenyl- 
hydrazine to form 4i-he7izene(izo-'2, :Z<li7netliijl--a-naphtliolj which 
crystallises in fiery orange-red needles, in. p. 240 — 24P (decomp.), 
and changes in alcoholic solution from orange to magenta on the 
addition of alkali hydroxide. 

2 : 7-Dimethylnaphthalene.— F or practical purposes, it is not 
advisable to isolate the 2 : 6-isomeride from the original oil, but to 
proceed as follows: the oil is sulphonated in the cold, and the 
liquid sulphonic acids removed from the solid 1 : 6-dimethyl- 
naphthalenesulphonic acid are heated at 150 — 160° for a few hours 
and then hydrolysed, giving a mixture of solid and liquid hydro- 
carbons- The solid mixture generally has m. p. 50^ — 60°, but is 
frequently so rich in the 2 : 6-isoineride as to yield this readily by 
fractional crystallisation. If not, it is sulphonated at 135 — 140°, 
the solid 2 : 6-dim ethylnaphthalenesulphonic acid is removed, and 
the liquid acids hydrolysed again. Once more a mixture of solid 
hydrocarbons with low m. p. is obtained. This is then sulphonated 
at about 40°, and the pasty product crystallised from 30% sulphuric 
acid. Two sulphonic acids separate, which are hydrolysed in the 
usual way, when ^'.l-dinietlnjhiaphthaJetie is obtained in glistening 
leaflets with an aromatic odour, in. p. 96— -97°, b. p. 262°, the 
picrate crystallising in pale yellow needles, m. p. 135 — 136°. 

The constitution of the new hydrocai'bon is established in the 
usual way. When sulphonated at 100°, it yields 2:l-dhnethyl- 
naqihthalene-Z-mlphoiiic acid, which crystallises in pearly, sword- 
like forms, and forms a sodium salt, bundles of needles, and an 
amide, m. p. 197—198°. The sodium salt can also be isolated 
from the above crude mixture obtained by sulphonating in the 
cold, or from the mother liquors of the above 2 : 6-dimethyI- 
naphthalenesulphonate. When fused with potassium hydroxide, 
the salt yields Z :Z-dim ethyl- fi’-unphthol, in lanceolate crystals, 
m. p. 171 — 172°, which gives a brilliant orange-red hemenemo- 
dye, m. p. 183—184°. .When the dye is reduced and the white 
amine is oxidised by chromic acid, Z:6-dmeihylnaphtha-^l:2- 
(fu ill one is obtained, in stout, brownivsh-red prisms, m. p. 152—153°. 
The isomeric Z iZ-di?nethyInaphtha-l li-quwone, yellow needles, 
m. p, 114—7115°, is obtained by oxidising the hydrocarbon with 
chromic acid, and it yields trimellitic acid on oxidation with per- 
manganate. 

The coal-tar fraction, b. p. 220 — 390°, is commonly regarded as 
being poor in solid ingredients, in fact, is often used to maintain 
other fractions in the liquid state. The discovery of two' solid 
dimethylnanhthalenes is therefore contrary to this idea. The only 
genuine oils in the fraction are the j8-methyl- and ' 1 : 6-dimethyl- 
naphthalenes, the fluidity being due to, the^ enormous : depression 
of the freezing point ' mutually exerted by "The , ingredients. ^ A 
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po-Hsiblo outlet for uaplitlialeRe a>s an oil would therefore coiiBist iii 
m ethylating it. J. C. W. 

2 : 3*Dimetliyliiaplatlialene in Coal Tar« It. W'kibsgerbbe 
(Ber., 1919,- 52, [J], 370 — 371). — On working up the liquid 
siilplioiiic acids accompanying the 2 : G-dimethylnaphthaleiie- 
siiJplionic acid (preceding abstract), a welhdefined aodiuni salt was 
once accidentally obtained which gave a fourth dimethyl- 
naphthalene, crystallising in large leaflets, m. p. 104—105^. By 
direct comparison, this has now been identiiied with the 2 : 3-di- 
methylnaphthalene (guaiene) recently obtained by Schroeter and 
others from guaiaciiin resin (this voL, i, 84). J*. C. W. 

Oximinoacetanilides and their Condensation to Isatins* 
T. Sanbmeyeb {II eh), Ghim. Acta, 1919, 2, 234 — 242). — If a freshly 
prepared solution of hydroxylainine sulphate is bailed with aniline 
or :many of its derivatives and chloral hydrate, oxiininoacet- 
anilides are formed, according to the equations: ClflpCHO-i* 
NIL-OH aCVCii:iSf-OH; this 

P NM^Ph + up ==- NHP1 pCO<1H:N-()II. ^ 

The majority of these coanpoimds, if the ortho-position is un- 
occupied, give excellent yields of isatiiis when heated with sulphuric 
acid at temperatures varying from to 100° atid then diluted 
with water ; thus : 

NHPir C0-CH:N-0H - Hp — 

0,H,<^^“>00 OgHAco^O-OH. 

The solution of hydroxylainine sulphate is obtained by boiling 
one of hydroxylaminesulphonic acid, prepared by Raschig s inethocL 
The oxiiiiiiioacetanilides are all luox-e or less pale yellow, floocu- 
lent, crystalline precipitates. The following have been prepared: 
oxim/iiuHuuB'-cmMide, m. p, 175°;' -o-, -m-, and -^'-tohddide.s 
m. p.’s 121°, 146°, 162° raspeotively ;'-m- and -'g-xylididm, in. p.’s 
161° and 151°; in. p* 140°; ^'p-phenetidMe, in. p. 196°; 

-methyh, -cthyh, and -bemphmiilides^ m. p.’s 145°, 160°, and 142°; 
- 0 -, -m-, and *p-chl(mamUde%, m. p/s 160°, 164°, 165°; -2:5-, -3:4-, 
and -Zi^-flicMoroanilideB^tsi,- p.’s 163°,. 158°, 185°; -5- and A-chk>m- 
o-tolwMdes, m. p.’s 167°, 148°; -6- and A-chkr(mi4Qluidide$i 
187°, 134°; ' -2- and ’^df-ahlo^'O-p-tdlmdides, na: p.’s 177°, 188°; 
A-fMoro-O’anmdide^ xa. 'p. 182°,; -p-hromoamlide, m, p. 167°; 
^^^HiA-dibroinoanilide^ m. p. 215°;: and Oij^immoacetmitdirariK mid^ 

,mi,, p. 208°,' ' ' , 

'TheToliowing isatins 'are new : i^il-dimethpUsatih, orange-yellow, 
m. p. 250°; reddish-brown, 'in,' p. .175°; AiMiohlorth 

isatifh, lemon-yellow, m. 'p. 250°^' 4-cMorO'-7-mej5''Ay&<;rfm, ' orange- 
yellow, m. p. 273°; yellowish-brown, m»,:p. 

265° ; ' 'p ^ 2,62° 4-cMor0‘- 

l^ptethowyimimf dark red, m. p. 240°; and imtindixQo^'bm^lic 
brownish-yellow, m, p. 235°* ■■ J. C. .W. - 
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Tlie Conception of Internal Molecular Strain and the 
Theory of Benisene. D. Vorlander {Ber., 1919, 523 
263—283). — theoretical paper dealing chiefly with the problems 
of orientation in the benzene series. 

I. Positive mid Negative Radicles attached to' the Befisene 

Nucleus . — The various radicles are 'sharply divided into- two classes^ 
according to the position occupied by the second substituent in 
bromination, nitratioiij or sulphoiiation. One- group exerts a 
jjositlve influence, directing the new substituent into the meta- 
position, and includes -NOg, -CHO, -CHINO.H, -CO^H, 

•CO.Alk, -CO-NH., -COAlk., -CO-COoH, :C*OH, -CN, -CClg, 

-NHsAlk.X, -NHAlk.^X, -NAlk.^X, -NHgAcylX. The 
other group has a neqative influence, and is ortho-para orienting ; 
it includes halogens, -OH, -OAlk., -OAcyl, -NHo, -NHAlk., -NAlk.;, 
-NHAcyl, -NIN*, -CH^, -CHoAlk., -CHAlk.o, -CMes, -CHoCl, 
*CfI>“0“NOo, -CTI.-SOhH, -CHo-CN, 

•ci-VCHo-do.ii, “cii:gh-co 2H, •dHicn-NOg, -c-c-coji, 

•C(;Hr,. At first sight, it would seem to be a novel conception to 
regard the grou])s * 00211 , and -XR^^X as positive and 

•NHo as negative, and to find a difference between *COMe on the 
one hand and ‘OMe and on the other, but the author’s notion 
is not based on any valency theories at all. The terms 4- and — 
are used to express the kind of antithesis or strain between the 
connected atoms. Thus, in any member of the above positive 
series, the atom which is attached to the benzene ring is positive; 

for example, Ph-N^OH, ■ Ph-NOo, Ph-COR, PhnSOs-OH, 
+ ~ " 1 “ 

Ph*CO*OH. In the negative series, the comieeting atom is 

negative, thus: Ph-OCH^, PlrCHs, Ph-NHo, Ph-OH. 

II. The Nature of the Armnonium Salt Groirp^ •NRgX.— In the 
following abstract it is shown that aromatic quaternary ammonium 
salts are difficult to brominate or nitrate, but that the second sub- 
stituent goes to the mc^a-position. The group •NRjjX therefore 
resembles the group. This is interesting in view of the fact 
that anilines and their alkyl and acyl derivatives, which give 
ortho- and para -derivatives when brominated or nitrated in acetic 
acid solution , yield meta-compounds if dissolved in an excess of 
concentrated sulphuric acid, for then they are acting as ammonium 
salts, ' Like the *00, “XO^j'and *CX groups, also', the ^XR^X group 
protects the benzene nucleus against oxidation and coupling; for 
example, . when o4olyltrimethylammonium sulphate is oxidised, it 
merely gives o-benzobetaine (this voh, i, 262). ■ 'Unlike these groups, 
however, the. *XRjiX radicle has no' chromophoric properties, in 
spite of the faot that the production of 'perbromides, etc., shows it 
to be somewhat nnsatura ted. 

III. Nitration of Bentoirichloride and tert.-B'?/,^t/5c«2c«;c.— 
Under conditions which preclude' "the, hydrolysis ''Of henzotri- 
chloride, nitration gives a meta-compound {this yol,, i, 263).. ^ This 

, illustrates the difference between ''the'' * 0113 ’ whi.ch the 
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carbon is -j and the ‘COL groiip, in wliieli it is -l- . /crA-Biityl- 
benzcoe, on tbe other hand, gives almost entirely a '//niitro-deriv" 
ative (this voh, i,, 261). It is very difficult tO' chlorinate or oxidise, 
there fjeing apparently a steric hindrance against the occupation 
of: the ortho-position. 

IV. The BenzeMe Theori/ (compare A., 1902, ii, 250). — The 
carbon atoms in the benzene ring are also written alternately + 
and If the ring bears a positive substituent like *N02, the 

formula may be expressed as in (I), if a negative substituent like 
•NHq, as in (II), in which the strong lines represent greater, and 
the weak lines lesser, tensions. 

NO2 

+Hv ,1 /H+ 

\ ' 

1 + +1 

/N + /\ 

H+ 

(I.) 

This conception helps to explain why compounds of the first type 
are more stable than the others, and why the :first give meta- 
derivatives with halogen or nitric and sulphuric acids, whilst the 
second give ortho- and para-compounds. Other proble;ms are dis- 
cussed along the same lines, including the position occupied by a 
third substituent when (a) two positive, (b) two negative, and (c) 
one positive and one negative substituents are already present. 

J. C. W. 

Bromination and Nitration of Aromatic Quaternary 
Ammonium Salts. D. Toelandbr and Ernst Sikbert (Bar., 
1919, 52, [ii], 283—307). — I. Bromimtion of rheMyltrim.ethijU 
ummmiiuni lirowc/k/e.— This salt is prepared as follows: dimethyl- 
aniline is wanned with methyl sulphate and benzene, the hygro- 
scopic product, NMeijPh*S 04 Me, m. p. 71—92*^ (IJl,lmann, A., 
1903, i, 394), is dissolved in 20% hydrobromic acid and treated with 
bromine, and the tribromide so formed (Tafel, A., 1898, i, 519) is 
boiled with water ' and the solution evaporated. Phenyltrim ethyl- 
ammonium bromide forms colourless crystals, m. p. 214^^, and the 
eorresponding picrate has m.'^p, llb'^. Tafel did not succeed in 
brominating the salt, (A.,’ 1898, i, 471), but it is now found that 
reaction with bromine takes place at 70^ in the presence of iron 
powder, the product being m-hrcmiophmyUrimMhylammonk^^^^ 
Jn^o^nkUj This crystallises in stout prisms, m. 'p. 

236“--^23B°' '(decomp.),, .comhines' with’ bromine to form an^'Otange- 
red trihroinide, m. p. ,93— 95’^> and a- yellow dihromMey P* 
120—122°, and may be converted into ' the corresponding' iodide, 
colourless prisms, m. ^^p. ' 209^: '(Wtoter''' Ahd ' Scheibe,hA.,' 1879, 


NH, 

+Hv ,1 AI+ 

\ / -f 


+11^ 'j'' '''H-i- 

H+ 

(IT.) 
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107), tri-iodide^ dark brown leaflets, m. p. 110®, and yellow flcrale^ 
Bi. p. 151®. Tb© iodide decoiuposes at 165®/ 13 iimi. into 
m-bromodinietliylaiiiline (ibid.)^ wliieli lias in. p. 9 — 10®, b. p. 
125®/ 10 mm., 253 — 254®/ atm., and is characterised by its picrate^ 
hexagonal tablets or prisms, m. p. 134 — 138®, and by conversion 
into 'W 2 ,“bromo-p-nitrosodimethylauiiine, brownish-green needles, 
111 . p. 116® (nob 148° as given by Wiirster and Scheibe). 

If the bromination is carried out at 100—120®, the product is 
3 :4c-dihromophenyltrimet]ipla7n-monm bromide^ which crystallises 
as a mass of minute fllaments, m. p. 180® (decoinp.). The corre- 
sponding tribromide, CoHsBro’NMeg'Brs, forms golden-yellow 
leaflets, m. p, 147 — 149® (decoinp.); the iodide crystallises in almost 
white, glistening needles, m. p. 185® (decoinp.), and the tri-iodide 
forms brown leaflets, in. p. 136 — 138®. If the iodide is converted 
into the hydroxide, and this is distilled under reduced pressure, 
Z :4i-dihroinoditnethylaniUne is formed. This crystallises in needles 
or hexagonal tablets, in. p. 68 — 70®, decomposes into a reddish- 
violet dye on distillation under ordinary pressures, and may also 
be obtained by brominating 3-bromodimethylaniline or methyl- 
ating 3 :4-dibromoaniline. The base forms a characteristic 
pic rate i flat, yellow needles, m. p. 142 — 146®, and a perhromide, 
m. p. 161 — 163® (decoinp,), yields a mixture of products when 
treated with nitrous acid, including a golden-yellow nitro-com.- 
pound, m. p. 131®, and may be converted intoi the above 3:4-di- 
bromophenyltrimethylammonium salts after treatment with methyl 
sulphate. 

For the sake of comparison, the unknown 3:5- and 3:6-dibromo- 
dimethylanilines have been prepared from the corresponding 
anilines by means of methyl sulphate. Z-.h-Dihromodimethyl- 
mviline crystallises in large, white tablets, m. p. 77 — 79®, and forms 
a picrate^ ni. p. 151 — 153 ®, and ^ ib-dihromophenyltrimethyl- 
ammonium trihromide may be precipitated by means of bromine 
and hydrohromic acid from the alkaline mother liquor obtained in 
the preparation as yellow leaflets, m. p. 149® (decomp.). 3:6-7^^- 
hrowiotlimethylaniUne has m. p, below —36®, b. p. 134—137®/ 
10 mm., forms a pal© yellow pi crater m. p. 149®, and reacts with 
nitrous acid to give 3 :6-dib7vmo?dtroso}nef Iia/Iam^^^ 
CcHgBro-NMe-NO, 

in small, white needles, m. p. 86—87®. 3:6-.Dibron%opIienyUri- 
fn€tJiplammmiki?7i trihromide forms golden-yellow leaflets, m. p. 
135—136® (decomp.). 

II. Niprapion ' of Fheiiyltri-methylammonitim Nitrate.—^h^ 
bromide is converted into the nitrate, m. p. 110- — 115®, by evapor- 
ating two or three times with dilute nitric acid. Nitration takes 
place when the salt is heated at 100® with fuming nitric acid for 
eight hours, the product being m-nitrophenyltrirqethylammonium 
nitrate, which crystallises in colourless prisms, m. p. 220—240® 
(decomp, ) (compare Tafel, loe, cU,). The corresponding pjicrate 
forms yellow tablets, m. p. 151 — 183 ®, iodidP hexagonal or 

quadratic tablets, decomp. 205 ®,' and the Pririodide 'dark ' brown 
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lealietSy ni. p. 143 — 145*^ (deconip.). The iodide yields w-iiitro- 
dmiethylaiiiliiie, m. p. 58 — 60'^^ when heated in a vaciiiiinj, the 
product being identical with one made by Ullmanii’s method (A.^ 
1900, i, 619). The action of sodium nitrite on hydrochloric acid 
solutions of this base leads to different products, according to the 
concentration of the acid. In dilute acid, the product is m-nitro™ 
nitrosoinethylaniline, NO 3 * 0 ( 5 H 4 *NMe’NO, m. p. 76^' (Noelting and 
Strieker, A., 1886, 544) f from more concentrated sointioiis (acid 
with D 1*1 — 1’2), the products also include 3:4- and 3:6-dinitro- 
dimethylaniliiies, m. p.'s 174—175° and 112° respectively. 

III. nitration of Nitrate. — Bi- 

methyl-o-toluidine is methylated by means of methyl sulphate, the 
product is converted into the ammonium tribromide, and this is 
heated with dilute nitric acid. o-TolyltriniefJiylimim nitrate 

crystallises in quadratic leaflets, m. p. 175°; the corresponding 
■■picrate has m. p. 112 — 114°, the mercnmchloride m. p. 192° 
(deooinp.), and the miridiloride in. p. 189°. The nitrate readily 
reacts with boiling nitric acid (B 1’51) to form b-7iitro--o--tohjUri- 
metlhylamfnomwm nitrate^ NO.^'OyHjiMe'NMejpNOji, in flat needles, 
m.’ p. 230 — 235° (decomp.), which behave in a remarkable manner 
towards alkalis. When covered with 33% potassium hydroxide, the 
salt becomes bluish-green and then deep indigo-blue, changing to 
a reddish-violet solution on dilution, which gradually deposits 
brownish-red or green flocks. The corresponding picrate forms 
long, yellow needles, m. p. 202°, the mercimchloride long, white 
needles, m. p. 226° (decomp.),' the atiriehloride yellow leaflets, 
m. p. 200° (decomp.), the ^datimchloride orange-red needles and 
prisms, m. p. 233° (decomp.), and the iodide golden-yellow needles, 
m. p. 195° (decomp.). The iodide decomposes when heated in a 
vacuum into 4-niti*odimethyl-0'toluidine, N02*C\iH;jMe']SfMe2, m. p. 
13*6 — 16°, b. p. 160°716 mm,; hydrochloride, m. p. 197° (decomp.) 
(compare Gnehm and Blumer, A., 1899, i, 2,66). When the 
ammonium hydroxide is evaporated in a flask and then heated, 
trimethylamine, formaldehyde, and other' gases are evolved, and at 
170— 180°/ 15 — 30 mm., mmitrodimethylaniline distils into the 
receiver. ^ 

IV. Nitration of m-TolyUrimethykmimoniiim^ Nitrate.— 

idine is con'verted in the above manner into m4oh/UrimMhyk 
^ ammonium nUratepvihieh. forms, prismatic crystals, m. p. 134°, toe 
corresponding picrate ‘ having m. p. 108°. ,, When boiled with 
'fuming' 'nitric acid, the salt yields imiiro^m^tdyUrimMhyl- 
nitrate j white' tablets, m. p. 196°' (decomp ;), the corre- 
^ 'Spending ' "having ■ m. 'p.' ,206°, the iodide, ,m, p. 166° 

(decomp.),, and The nrystallisin'g in violet-brown, needles, 

m- p. !i46°;'' ','Thetiodid'e:d'ec'omposes'.at JI'0°/11 mm. into ,6-nitro- 
dimetkyl-??? -tolpidine, which crystallises in dark yellow, flat, tri- 
clinic needles, m. p. 83°. This 'has'' been 'prepared, 'alsotoy^ methyl- 
ating 6-nitro-^i-toluidine (made from m-toluidine or w-ctesol), and 
it corresponds with a nitrodiinethyl-m-toluidine described by 
and Riedel (A*, 1880, 109); 
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V. Nitration of '^-Tolyltrimethylammoidiim Nitrate. — Dimethyl- 
ji-toluidiiie is converted into olyltri methyl am monimn tribromide ^ 
golden-yellow leaflets, m. p. 113 — 115'^, and then into the nitrate, 
white leaflets, m. p. 125^, and ^ineraie, long, yellow needles, m. p. 
195-— 197^^, by the usual means. Z-Nitro--^-tolylammonium nitrate 
crystallises in glistening, white scales, m, p. 205 — 220° (decomp,), 
the picrate in long, yellow needles, m. p. 203°, the tiihromide in 
long, yellow prisms, m. p. 152° (decomp,), the iodide in pale 
yellow prisms, m. p. 195° (decomp.), the tridodide in violet-brown 
prisms, m. p. 126°, and the forms orange-yellow 

crystals, m. p. 207° (decomp.), and the mercuricMoride long, white, 
prismatic needles, m. p. 141°. The iodide decomposes at 160°/ 
12 mm. into 2-nitrodimethyl-j>-toluidine, yellowish-red plates, m. p. 
38°, the picrate having m. p. 147°. The base reacts with nitrous 
acid to form 2-nitrosonitrosomethyl-p'-toluidine, in. p. 57 — 59° 
(Pinnow, A., 1896, i, 161), and it may be obtained by methylating 
2-I^it^o-;/^toluidin6 or nitrating dim ethyl -^/-toluid in e (Haibach, A., 
1902, i, 444; D.R.-P. 69188). J. C. W. 


Oxidation of Secondary and Tertiary Aromatic Amines . 
XX. Ditertiary Hydrazines and Related Substances. 
Heinrich Wieland (Ber., 1919, 52, [ii], 886 — 893). — ^Although 
the explanation of the mechanism of the blue colour reaction of 
diphenylamine advanced by Xehrmann and Micewicz (A., 1912, 
i, 1020), and Wieland (A., 1913, i, 1386), has been generally 
accepted, certain details have been criticised by Marqueyrol and 
Muraour (A., 1914, i, 577). Thus, the removal of the imino- 
hydrogen atom by oxidation of the free base has been attributed 
by Wieland to the imsaturated nature of tervalent nitrogen; when 
this becomes saturated, as by salt formation, the oxidising agent 
appears to attack the benzene nucleus. Under similar conditions, 
however, the French chemists found diphenylamine to be appar- 
ently less readily oxidised in concentrated than in dilute acid 
solution; this is now shown to be due, however, to the consumption 
of the oxidising agent by side-reactions caused by the concentrated 
acid, 

Diphenylmethylamine is readily oxidised to a carmine-red dye, 
which is reduced to NN^diphenyl^-NN^-dimethylbenzidine, colour- 
less, silky meedles, m. p. 171°. MphenylmMhylaniineH 
acid is formed as a by-product of. the methylation of ^ diphenylamine 
with methyl sulphate; the sodium salt was analysed. The 
mechaniam of the oxidation of salts of tertiary amines is also dis- 
cussed, and it is suggested that the first stage of the process consists 
in the removal of the hydrogen atoms introduced with the acid, and 
that thiads followed by oxida.tion of the ;?Mrflf-hydrogen atoms; the 
first phase ''is then analogous to the forination of dianthrone 'from 
anthranoL The explanation is not, however, valid 'for ' triphenyl- 
amine, for which the primary addition of/.oxygen : or hydroxyl is 
assumvi, ■ • H. W. 
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Ditertiary Hydrazines. XXL Chlorotriarylmetliaiies 
and Biarylamines « HiiiNuicn Wieland, ,.1:>oris Dolcow, and 

Talbot J. Albert 1919^ 52,,_[/iJ, 893- 898). — It lias been 

previously sliowii that the dissociation products of ditertiary liydr- 
aj^ines unite with triphenylinethyl to yield triplienylinethyldiaryl- 
arniiies; attempts are now described to obtain these substances by 
the action of chlorotripheiiylin ethane on diarylamines. In 
general, however, derivatives of tetrapheiiylni ethane are obtained, 
the formation of which is clue to the trans formation of the triaryl- 
methyldiarylamines under the experiitiental conditions adopted : 
CPh.;*NPh2 CPh3-C(jH4-NnPh, 

I'^-AnilinofeJmpheN.j/J^nefhatie slender needles, in. p. 242'^, after 
previous softening, is prepared by heating triphenylinethyl chloride 
and diphenylainine in benzene solution ; it is oxidised by chromic 
acid in glacial acetic acid solution to a benzidine dye, and yields 
a trihromo-deTivQ>tive, m. p. 214 — 215'^. It can also be prepared 
by heating iY-tripheiiylinethyldiphenylamine with diphenylamine 
hydrochloride in the presence of benzene, or by protracted heating 
of the iirstmamed substance in glacial acetic acid solution. The 
action of clilorotriplienylmethane on p-ditolylamine, or the trans- 
formation of A-triphenylmethylditolylamine, leads to the formation 
of a substance^ rn. p. 217- — 218*^, which probably has the constitu- 
tion CIiPli 2 "C(.H 4 *N(C( 5 pl 4 Me) 2 . A similarly constituted compound, 

slender, colourless needles, ni. p. 197 499°, is obtained from 

chlorotriphenylmethane and p-dianisylainine. Eeaction between 
|>tetramethyldiaminodiphenylamine and chlorotriphenylmethane 
is of particular interest, since, in this instance, the primary product 
can be isolated, and is identical in all respects with that obtained 
from triphenylinethyl and the radicle N(CJ:l 4 “NMeo). (Wieland, A., 
1915, i, 848); as by-product, the additive compound, 
GPhyNChC,H,Me2*NH^Cf;H4"NMe2, 
is formed, which decomposes into indamine and triphenylmethane. 

, H. W. 

The Nitro-derivatives of Phenyl-^-naphthylamine. llmm 
Evan and James ,J. Buumm {Froc. Hop: Irish Axarl, 1918, 
34, [^], (8), 165 — 174). — Amongst the compounds proposed for 
use as,^ stabilisers, for nitrocellulose powders is phenylaceto-j8- 
iiaphthalide. ^The^nature^ of ^ its action, has not hitherto been in- 
vestigated,. Since it^seemed likely that the stabilising action is due 
to its power of combining with nitrous 'and nitric acids, Its reaction 
with these substances, was examined/ 

Nitrogen peroxide, from lead" nitrate, has apparently no* action 
on phenylaceta-^-naphthalide in dry ethereal solution, ' In presence 
of moist ether, hydrolysis and nitration occur/ ' Phenyl-iBmaphthyl- 
amine, apd , a : mononitrophemyl-jS-naphthykmine, colourless,' 'cubical 
, crystals) from , xylene, "m, ;p.,. IW—WO.'^/.'are formed/ The 'orienta- 
tion of the mononitro-derivative was not determined. It was 
also obtained frotn the stabiliser and cold concentrated nitric acid,, 
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III alco'liolic solution, the stabiliser slowly forms twO' trinitro- 
compounds, m. p. 242*^' and 179° respectively. The same com- 
pounds are produced when a mixture of amyl nitrite, nitric acid 
(1 — 6' molecules), and the stabiliser in glacial acetic acid is allowed 
to remain. IJnder similar conditions, in the absence of amyl 
nitrite,' no action occurs. The trinitro-compound, m. p. 179°, is 
also obtained when phenyl-i3-naphthylamine in glacial acetic acid 
is treated with a large excess of nitric acid. It forms orange 
crystals from glacial acetic acid. The yellow trinitro-compound, 
m. p. 242°, is also formed when phenyl-jB-naphthyliiitrosoamine 
reacts with nitric acid in glacial acetic acid, and is identical with 
2^ :4^-diiiitrophenyl-l-nitro-2-naphthylamine, which was prepared 
by Goldberg’s method (A., 1908, i, 288) from chloro-2 : 4-dinitro- 
benzene and l-nitro-2-naphthylamme. 

The authors have also prepared the following- substances by the 
Goldberg reaction in hot nitrobenzene : 

p-Nit?rjphenyl-^-7iriphthyIa77iine (from jB-naphthylamine and 
p-bromonitrobenzene) forms yellow, matted, acicular crystals from 
benzene, m. p. 283 — 284°, which give a bluish-violet coloration with 
concentrated sulphuric acid. 

Phen7/l-l-7iit}'o-^’-7iaphthpla77vh^^ (from bromobenzene and 1-iiitro- 
i3-naphthylamine) forms deep red prisms from alcohol, m. p. 
105 — 106°. Its solution in cold sulphuric acid has a deep red 
colour. 

1 -Chloro-2 : 4-dinitrobenzene and 0-naphthylamine yield a corn- 
pounds red prisms, m. p.. 170 — 171°. Other compounds prepared 
in the course of this work are: a trinitro-derivative of phenyl-^- 
naphthylamine, melting and decomposing at 210°, and a dinitro- 
derivative, brown prisms, melting and decomposing at 170 — 180°. 

F. G. 


Improvements in the Manufacture of Nitrophenols. 
J3avid Baibi) Macdonald and, Jackson Calvebt (Brit. Pat., 
126062 and 126084). — The formation of 2 : 4-diiiitrophenol in the 
nitration of benzene with nitric acid in presence of mercuric nitrate 
is greatly facilitated by passing carbon dioxide either into the 
reaction mixture or through the benzene or nitric acid contained 
in a separate vessel, the mixed vapours then being led into the 
mixture of nitric acid and mercuric nitrate in the former case, or 
of benzene and mercuric nitrate, together with a small portion of 
the nitric acid, in the latter. The reaction is allowed to proceed 
for about six hours at 40—50°, and commercially pure dinitro- 
phenol may be isolated from the reaction mixture hy simply 
volatilising the more volatile constituents. 

According to the second patent, air or oxygen, or a mixture of 
air and oxygen* with or without carbon dioxide, may be substi- 
tuted for the carbon' dioxide there employed 'With similar results. 
[See, further, /. Soo. Chein. Ind., 1919, 406a.] ' ; G. F. M. 



i. 32B ABSTRACTS OR CHEMICAL TATEBS. 

Pinabietic Acid^ a Resin Acid from the Sulphate 
Cellulose Liquors „ Ossian Aschan and K. E. Ekholm: {Finska 
K€:ui. Medd.^ 1918, pp. 8; from Chem, Zentr., 1919, i, 285---286). 
— Pmahiet/ic add, sliiiimg needles, in. p. 17(>--178^, lias 

been isolated from the' resin acids of tbe ‘'black liquor of the 
sulpliate cellulose factories. When dissolved in a mixture* ol 
chlorofonn and acetic anhydride, the acid yields, on addition of a 
little concentrated sulphuric acid, a purplish-red coloration whi<di 
passes through violet and blue into black. With hydrochloric acid 
and ferric chloride, the coloration is violetr-blue. The residue 
obtained after evaporation with nitric acid becomes orange-yellow 
on addition of ammonia, instead of violet as with ahietic acid. 
The specific rotation depends greatly on the solvent, the acid being 
dextrorotatory when dissolved in aromatic hydrocarbons, but tevo- 
rotatory in solution in aliphatic hydrocarbons. H. W. 


Catalytic Racemisatiou oi Ethyl ^-Mandelate, Alex. 
McKenzie and Henry Wren (T., 1919, 115, 602—613). 


The Bromination and Bromine Derivatives of Certain 
S-Ketonic Esters- E. P. Kohler and H. Gilman (J. Amer. Ohenk 
Sac., 1919, 41, 683 — 692). — The course of the bromination of 
methyl y-henzoyl-jS-phenyl-aa-dimethylhutyrate, 
CK^Bz-CHPh-CMe2-C02M:e, 

is found to depend on the temperature, the solvent, and the rate 
at which the bromine is added, the bromo-ester, saturated 
y-lactones, and an unsaturated y-lactone being formed. 

7-Benzoyl-)3-pheiiyhaa-dimethylbutyric acid is obtained by boil- 
ing together benzene, phenyl styryl ketone, and ethyl a-bromoi«.'o- 
butyrate with some zinc suspended in the liquid in a cop|>6r cage, 
and hydrolysing the product by metliyl-alcoholic-acjiieouvS sodium 
hydroxide. It has m., p. 159^, and forms'^ Bii m.' p. 184*5^^. 

The 'methyl ester, m. p. 92^, h. -p. 200‘^/25 xmn., is formed in the 
usual way from the acid (compare A., 1911, i, 863). When the. 
ester, dissolved fn chloroform, is slowly treated with bromine in 
the cold, the chief product k methyl y-hi-omo-y-benzoyl-^-phenyl- 
aa-dimethylbutyrate, m.. p. 125^ (ibid,, 864). If the temperature 
is ' raked or th^' chloroform ' is;' removed^ by distillation instead ,of 
evapGratiO'U, in a current, of dry air, methyl bromide is lost, and two 
atereoisomeiuo, ' saturated 'y-lactones. a^r© ' formed (ibid,), whilst a 
crotonolaoton© "is produced 'if 'the "reaction is carried out in methyl 
alcohol or the bromine is added rapidly, thus; , 


OHBzBr-CHPh-OM:e,;C02Me 


MeBi' 


e.*00- 


+ 2HBr. 


The original acid is easily converted into the 5-lactone 
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863), CHPh<Q^~^Q>0, by dissolving it in acetic anhydride 

containing a few drops of concentrated sulphuric acid. This 
lactone reacts with bromine in carbon tetrachloride to form an 
unstable d.ibromide which decomposes into the above bromo-ester 
and a saturated y-lactone in methyl alcohol, but if broniiiiatioii is 
carried out in methyl alcohol, an isomeric hromo-ester\ in. p. 172°, 
is formed. The two esters both yield the y-lactoiie, ni. p. 115°, 
when left with methyl-alcoholic hydrogen bromide, but they 
behave differently on heating. The one with m. p. 125° decomposes 
at about 130° into the mibrominated ester, m. p. 92°, the corre- 
sponding acid, the y-lactone, ni. p. 115°, and the crotonolactone. 
The isomeride, m. p. 172°, decomposes at about 180° into benzoyl 
bromide, a small amount of the crotonolactone, and much un- 
cry stallisable oil. 

The above j-benBai/l-^-phenf/l-aa-clhnethplcroto'noIactone is 
obtained in pale yellow needles, m. p. 117°, by heating the original 
acid with bromine in carbon tetrachloride solution. The reaction 
proceeds briskly at first, but the final stage requires several hours, 
and it obviously follows a similar course to the bromination of 
the ester (above). The lactone may be reduced to the original 
acid by means of zinc and acetic acid. It gives a deep yellow 
solution in alcoholic potassium hydroxide, which deposits a yellow 
solid on acidifying, and this soon fades and produces the lactone 
again. With alcoholic hydrogen chloride, the lactone forms ethf/l 
y-k eto- y- 5 ejhz oyl-fi-phenyl-aa-dmiethylh v tyratey 
COPh-CO-CHPh-CMe^-CO^Et, 

which crystallises in yellow needles, m. p. 93°, and may be hydro- 
lysed to the free acid, m, p, 145°. The dioxime of this, m. p. 
186°, is formed when the lactone is boiled with hydroxylamine 
hydx'ochloride and barium carbonate in alcohol. J. C. W. 


Statics and Dynamics of the two Phthalyl Chlorides. 
Wilhelm Csanyi {Monatsh., 1919, 40, 81 — 92).— Phthaiyl 

chloride exists in two tautomeric modifications, a solid and a liquid. 
The equilibrium in the melt is toward the side of the lower melting 
modification, and can only be reached from this side. The solid 
modification is the stable one. The equilibrium is independent of 
the temperature, hence the heat change accompanying' the change 
from one modification to the other must be very sm,all or zero. 
The equilibrium is sot up extremely slowly at low temperatures, but 
with increase in temperature the velocity of the change to the 
stable form increases, rapidly, so that ai the boiling point it is 
atoost instantaneous.,- The mean temperature-coefficient of the 
transition .velocity is. 1*6 for 10°. , The velocity 'of the change, was 
determined 'at 130°,, the amount changed ' at jme^sured. intervals 
being deduced ''from , the , melting point,', of, the 'mixture. , It is 
shown that '' the ., reaction is . ,u,nim<decular^; ehd,,, ,tjte velocity, constant 

has .''.the: value 'O'* 036.. ' The natural ■ melting, of"tho''eystem' is 
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practically ideatic^al witli tlie melting point ol tlie lower melting 
modiiicatioii. An eutectic is formed at 8^, a,nd consists of 23 
parts of tlie liiglier melting variety to 77 parts of tlie lower nud-ting 
variety. ' J. F. S. ' 


Constitution of Alipliatic y-Ketonic Acids and the 
Aromatic o-AIdehydo- and o-Ketonic-carboxylic Acids and 
their Derivatives, Kabl von Auwehs and Anna Heinzm { Be 4 \, 
1919, 52, [B]j 584 — 601). — Borne new examples of the application of 
optical measurements to the determination of chemical constitution. 

Lsevnlic acid, b. p. 153°/14 nnn.j gives the following values: 
SX-0'03, 1%, calculated for tlio 

usual formula OIlVCO'CH^yOHg-COgK. Its acetyl derivative, m, p. 
78° gives values wliich agree with the isomeric ydactone structure, 
i?5« + 0*15, £7Su + 0'I6, ES8^^ + 4:%, A7:Sy„„±0%, that is, it is really 

OII^ 'CH 

y*acetoxyvalerolactone, OAc‘CMe<^^_^ 

The phthalides show considerable exaltations, thus : phthalidc 
itself, in. p, 73°, + j^S,» + 0-G7, + a-cbloro- 

phthalide, from o-phthalaldehydic acid and thionyl chlorid(), in. p. (>1°, 
+ 0 57, -f 0*58 ; diethylphthalide, m. p. 54° b. p. 158°/17 mm. 
(Bauer, A., 1904, i, 417), £72>0-51, JS'2,,4-0-56, 4-25%. The 

optical properties of the i^-esters of o-aldeliydo- or o-keto-acids agree 
with those of the phthalides, whilst the normal esters compare witli 
the parent aldehyde or ketones. The i/r-esters arc, therefore, phthalides, 
as Egerer and Meyer assumed (A., 1913, i, 269). Methyl o-aldeliydo- 
henzoate, m. p. 97° has A% + 0-75, ESi> + 0*77, 

+ 41% (benmldeliyde : +0*99, +1*02, +45%, +49%)^ and the 

i/^-ester, a-methoxyphthalide, 00<^3Q«f!^C!H'0Me, m. p. 46 — 47°, 


b. p. 145*5 — 146°/12 mm., compares with the above phthalides; 
^?S« + 0*48, S2 e> + 0*4:8. J02/3.. + 22%, .B2,„. + 22%. o-Propionyl- 
benzoic acid, ro. p. 93°, givt^s values which suggest that in the molten 
state the acid contains some of the isomeric hydro xyeth}d phthalide ; 
EX + 0*52, EX + 0‘53, + 22%. The methyl ester, 

COEt*O^H4*GO,^Me, 

from the silver salt and methyl iodide, Tb. p. 157—158719 mm., gives 
the values £/2« + 0'53, S2»+.0*5.5, E%„„ + 26%, A^S_, + 29%, which 
compare with those of propiophenone, +0*43, +0*48, +29%, +31%, 
whereas the i//-ester, prepared by the action of the alcohol and 
sulphuric acid, is imllj a-methoxy-a-ethylphtkalide^h.ip. 157°/17 mm., 
£J2^ + 0*53, JJSd + O’SB, S 2 ^ 3 ,^ + 25%, £/2y^^^ + 26%. ' Methyl o-benssoyl- 
henzoate, m. p. 52°, EX + 0*90, EX + 0*95, + 40%, + 45%, 

and the ethyl estei*, m. p. 58°, BS,, + 1*00, B2 d + 1‘06, JEX-^a +39%, 
compare with benzophenonc, BS.„ + 0*98, BSd + 1*09, B2^.,« + 44%^ 
whilst the i/^-ester, m. p. 56^, ^72^ + 0*52, J7So + 0*57, + 23%, 

+ is really a-ethoxy-a-phenylphthalide. 

Ethyl hydrogen fiimarate, m, p. 70°, jgJX + 1'04, BSd + 1*03, 
jE 7:S^„^4-34%, shows greater exaltations than the normal ester, 
BX + 0*6*4, BS 0 + O‘67^'BS^'^^ + 36%j whereas the reverse is the 
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with the phtlmlates ; ethyl hydrogen plithalate, EX^ + 0*42, + 0*41, 

EXi^, + 22%, ethyl phthalate, ES., + 0'56, + 0'58, + 22%. 

Methyl phthalate, whether prepared from the silver salt and methyl 
iodide, from the chloride and sodium methoxide or from the anhydride, 
alcohol, and hydrogen chloride, has the values J5/S^ + 0*56, ^JSd + 0‘57, 
E^S^_. + 24%, ^S,_. + 27%. 

Comparing i/^-esters with the normal esters, it appears that their 
boiling points are very close together, but that i^-esters have the 
higher densities and lower refractive indices. For the details of 
densities and refractive indices, the original should he consulted. 

J. C. W. 

The Constittition of the Truxillic Acids and of Triixone« 
Hans Stobbe {Ber,, 1919, 52, [B], 1021— 1028).— The formulas 
Ph-CH-CH-OOsH ^ CHPlrOH-COJi ^ i . 

COjH-iH-CHPh CHPh-CH-C0“tt assigned to 

a- and jS-truxillic acids. Whilst, however, the latter may be 
regarded as well established, the former is not so definitely proved, 
and depends chiefly on the determination of the molecular weight 
of the amyl ester, the failure to obtain benzil by oxidation, the 
formation of an abnormal polymeric anhydride which does not give 
a fluorescein, and the conversion into truxone. The molecular 
weight of the latter has not been directly determined, and its 
formulation is deduced from its relationship to- truxene, truxene* 
quinone, and dihydrotruxone. Truxenequino-ne has, however, 
been shown to be identical with tribenzoylenehenzene, 
and since it is readily formed by the oxidation of truxene, it seems 
very probable that the latter is tribenzylenebenzene, C. 27 H;i 3 , and 
that truxone has therefore the molecular formala C27p[x30;^* Its 
formation from a number of substances, however, shows that the 
molecule of a^truxillic acid cannot contain more than eighteen 
carbon atoms, and this is supported by evidence from the mole- 
cular weights of ethyl dibromo-a-truxillate and ethyl hexachloro- 
a-truxillate. 

To obtain further insight into- the depolymerisation of the 
truxillic acids, the author has reinvestigated their action towards 
sulphuric acid; it is found that only the a-acid undergoes depoly- 
inerisation with formation of truxone, and that the latter is not 
directly produced from a-truxillic acid, but is formed by the action 
of the sulphuric acid on the trans- or c?Vcinnain,ic acid, which is 
the primary product of the change. The only positive evidence 
in favour of the usual formula for a-truxillic acid is thereby greatly 
discounted, and it appears possible to- the author that the and 
i8-acids are structurally identical, and therefore stereoisomerides, 
the difference ih their behaviour being due to the relative positions 
of the phenyl and carboxyl groups with respect to the plane of the 
4-carbon ring. ■ Support for this hypothesis is deduced from, a 
study 'of the' absorption curves of a-' and jS-truxillic acids, which 
afe,found to be even more closely similar than; those of the stereo- 
'Isonaerio cinnamic acids!. ' , H.'W. 
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Tlie Addition of Mtromethane to Unsatnrated Esters « 
E. P* Kohlee and H. Engelbeecht (J. Amer. Ghem. Soc.^ 1919^ 
41, 764“770). — Tlie experiments on the interaction of alcoholic 
sodionitromethane and unsaturated ketones (A*, 1916, i, 404) have 
now been extended to a/S-unsaturated esters. Deep orange or red 
solutions ai*e obtained which, on acidification, yield red oils which 
do not crystallise and cannot be purified by distillation in a 
vacuum. Similai' results are obtained when the condensation takes 
place in presence of small amounts of feebly basic reagents, such 
as sodamide, piperidine, potassium acetate, etc. These red oils 
are insoluble in sodium carbonate, and their colour is not affected 


on acidification. They may be heterocyclic compounds formed by 
elimination of sodium methoxide from the metallic derivatives. 
Thus, in the case of dimethyl benzylidenemalonate, 


CHPh" 

I 


OHINO-DNa MeiO*CO 


“CH-CO„Me 
! 


CHPh CH-CO.Me 

ch:no-o-6o 


+ NaOMe. 


It was finally shown that, in order to isolate the additive product 
of nitrom.ethane and to avoid the formation of these red oils, the 
experiments should be made in dry methyl- alcoholic solution in 
presence of sodium methoxide, the mixture immediately neutralised 
with a little glacial acetic acid, and saturated with hydrogen 
chloride. IJnder these conditions, dimethyl benzylidenemalonate 
gives methyl y-nitro-i8"phenyiethylmalonate, 

N02-CH2-CHPh-CH(C02Me)2, 

stout prisms, m. p. which is identical with the additive pro- 
duct of methyl sodiomalonate and jS-nitrostyrene; this is an ex- 
ample of a new type of reaction, which is beiiig further investi- 
gated. With alkalis, this substance is deeoniposed, whilst boiling 
hydrochloric acid yields phenylsuocinic acid. Bromine in carbon 
tetrachloride gives a monobromo-derivative, m. p. 158^. 

The additive product of nitromethane atid dimethyl cinnamyl- 
idenemalonate, CHPh:CH-CH(CTL/NOa)<lH(CO,,Me);, can also 
be 'obtained in benzene solution with a yield ,of 65%. In methyl 
alcohol, the yield is 87%. The nitro-ester crystallises in square 
plates,, m. p. 74- — 75^. 

The authors have prepared esters, of benzoylacrylic acid by 
brominating esters of benzoylpropionio acid,' and Bubsequently 
eliminating hydrogen bromide. Methyl hemoylacrylate was 
■obtained' in 92% yield as a yellow 'O'il,, 'b. p. 191P,at 40 mm., and 
solidifying at 32°. 

Methyl j8-nltro-a-phenacylpropionat^^ 

. C0Ph-CHa‘CH(aH2.-ISr0-2)-C02Ma, 

melts at 57°. 

Two formula are possible for a substance of this type, because 
the ethyl enic linking in the estet . of tenzoylacryHc acid 
jugated both with they carbohyl and wi^ carlboxyr group. 
The foregoing constitution 'assigned to xtris'''' supported' by ''the,; fact 
that when sodiomalonic esters ^oomhin^ with methyl benzoylacrylate, 
the sodium atom becomes attached to the carbon atoxn furthest 
fir<M the oarhoxyalkyl 'grdup*_ ^ ' 
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With boiling hydrocModc acid it yields benzoylpropionic acid. 
Bromine in chloroform gives rise to' two isomeric moiiobromo-deriv- 
atives, separable owing to their differing solubility in cold methyl 
alcohol. The sparingly soluble one crystallises in plates, m, p* 
125° The other forms needles, m. p. 59°. F. C. 

Bile Acids, ¥, Martin Schenck {Zeitsch, physiol. CJiem,, 

pi9, 104, 284—292. Compare A., 1914, i, 487).— The 

fsodioxime of bilianic acid when heated with 20% hydrochloric 
acid yields a substance, isolated by means of its copper salt, which 
crystallises in white needles decomposing at 228 — 230°. It is 
believed that this product is amino carhoxyhilianic acid hooxinie, 
C04H38O9N2, formed by the opening of only one of the two lactam 
rings present in bilianic acid. Such an acid should contain four 
carboxyl groups, three of which were present in bilianic acid, but 
only three were titratable by direct means. It is considered that 
the foui^th is protected by the adjacent amino-group, since an 
increased titration value was obtained after ti'eatment with form- 
aldehyde by the technique of Sorensen. Cholic acid oxime, 
C24H37O7N, begins to decompose at 160°. The oxime treated with 
strong sulphuric acid on the water-bath gave the- i^ooxinie, 
004113707^, long, hexagonal needles, decomp. 273 — 275°. By the 
action of hydrochloric acid on the oxime, a substance, C24H3908hr, 
was obtained in rhombohedra, in. p. 194 — 195°. This is apparently 
aminocarhooryelioUc acid. After melting, it sets again, and finally 
decomposes at 274 — 275°, the decomposition point of the woxime. 
These experiments support the work of Borsche and Bosenkranz 
(this voL, i, 276) on the structural relationship between bilianic 
acid and cholic acid. J. C. D*. 

Attempted Synthesis of Pisetol- Adolf Sonn (Bar., 1919, 
62, [7?], 923 — 928). — The synthesis of fisetol (co-hydroxy- 
resacetophenone) has been attempted by several methods, which, 
however, have not been completely successful (compare Tambor 
and Du Bois, A., 1918, i, 395). 

Chloroacetonitrile and resorcinol monomethyl ether react in 
ethereal solution under the influence of zinc chloride and dry 
hydrogen chloride to yield the 2-methyl and' 4-iia6thyl ether of 
w-chlororesacetophenone, which are separated by taking advantage 
of the volatility of the latter with steam; the former has m. p. 
173—174^ (uncorr,). Similarly, hromoacetonitrile and resorcinol 
dimethyl ether yield to-hromoacetoresorcinol dimethyl ether , m. p. 
102 — 104° after previous softening,, which is probably converted by 
potassium acetate into the corresponding prisms, m. p. 
75°. Besorcinol and hromoacetonitrile yield a froduct^^ m. p. 127° 
after softening, ^ but, as in the' 'case', of the dimethyl;' ether, the 
analytical results point to a partial displacepent of' bromine during 
'the condensation, ' 

, ^ " C9ll3(Oli)2-CO*CH2fGI*hv , '' 

forms coarse, shining plates, has m. pi’ 204-— 205°/ after, softening at' 
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200^^ (attempts to remove tlie phenyl gioup were unsuccessful) ; its 
dimethyl ether forme tliiii prisms or needles, in. p. after 

previous softening. m~Etlioxyresaceto'phcnone lias in, p. 136 — 137*^ 
after softening; its diethyl ether, coarse prisms, and dhnethyl ether, 
irregular plates, have m. p.’s and 56—57° respectively. 

H. W. 

The Preparation of /3-Aminopropiophenoiie» William J. 
Hale and Edgar C. Britton (J. A.7ner. Ohein, Soc., 1919, 41, 
841 — 847).— Amino-derivatives of ketones cannot be satisfactorily 
prepared by the action of ammonia on the corresponding halogen 
derivatives owing to the further substitution of the hydrogen of 
the ammonia. Amides of ketonic acids behave abnormally in the 
Hofmann reaction, and give rise to internal condensation products 
(compare Biedeiinann, A,, 1892, 471). 

Gabriel prepared j8-aminopr'opiophenone from p-bromopropyl- 
phthalimide. This was converted into the corresponding alcohol, 
acid, and acid chloride, which by the Priedel and Craft reaction 
and subsequent hydrolysis yielded the desired product (A., 1908, 
i, 181). 

The author has prepared jS-phthaliminopropionic acid from the 
i^oamyl ester of ^S-chloro- or iodo-propionic acid. The yield, how- 
ever, was only 40%. In order to avoid the formation of substituted 
phtlialamic acids, the hydrolysis is effected with 40% hydrobromic 
acid instead of sodium hydroxide. The method Gnally adopted is 
indicated by the scheme jS-iodopropionic acid — >• jB-iodopropionyl 
chloride — /3-iodopropiophenone — > jS-phthalimmopropiophen- 
one — > iS-aminopropiophenone. The yields in the last stages are 
90%, 68%, and 95%. 

The jB-chloro-derivative of propionic acid may also be used, but 
its preparation is less easy than that of the iodo-derivative. 
isou4w//j B-ehlorojrro'pionate is miscible with most organic solvents 
except light petroleum, and boils at 207 — 208°/740 mm. The 
coitesponding mv/o-compound has h. p. 183°/140 mm. (slight 
decomp.). iso.4m?/^- p-phtJiaUnunojfropioM m, p. 6P, was obtained 
in a 70% yield from either of the two foregoing compounds. 

,, iS-Ohloropropiophenone decomposes on distillation in a vacuum 
into hydrogen chloride and phenyl vinyl ketone. 

P-Iodopf^opio'phenone, m. p. 61°, is insoluble in water and 
crystallises from alcohol. The acid chloride of jB-iodopropionic acid 
is exceedingly irritating to the eyes, and readily decomposes on 
distillation. F. C. 

New Syntliesis , of Styxyl Methyl Ketone. G. Laxglois 
(Oampt, rend., 1919, 168, 1052— 1054). — Acetyl chloride reacts 
with styrene in the presence of stannic chloride to give iB-chloro- 
jS-phenylethyl methyl ketone, which, on the addition of diethy'^v 
aniline, loses the elements of hydrogen chloride, giving styryl 
methyl ketone. ; W. G. 

Constitixtion of Hydroixy- e.3ad /Hydroxylamitto-anthra-- 
Salts. E. 1919, 52, fB], 665— 667).-In' 

part, a denial of Baudisch's claim to priority (thigyw*, i, 2ll)> 
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When a solution of l-hydroxylaminoanthraquiiione in alcohol is 
mixed with about two equivalents of sodium ethoxide and left in 
an atmosphere of nitrogen, a green ^natio-sodiuiiv salt is deposited. 
This shows that the compound behaves as a benzenoid structure (I) 
rather than in the isomei'ic form (II), which would give a disodium 
salt. 

c.h/ 11 


OH 


N-OH 


/ 

\ 




(I-) 


(II.) 


J. c. w. 


Cyclic Compounds from Anthraquinone-l-sulplionic Acid. 
.Fritz Ullmann and Paul Kertesz {Ber,, 1919, 52, [i?], 
545 — 558). — Anthraquinone is sulphonated in the presence of 
mercury, and the potassium anthraquinone- 1-sulphonate (Iljinshy, 
A., 1904, i, 176; Schmidt, ihid.j 256) is heated with a mixture of 
j^hosphorus pentachloride and oxychloride at 120^. Anthraqiiin^ 
one-l- sulphonyl chloride (compare MacHoul, Diss.^ Freiburg, 1880) 
crystallises from nitrobenzene or toluene in golden-yellow prisms, 
m. p. 218^ (corr.), changes into 1-chloroanthraquinone when kept 
at 220^^, and is hydrolysed by boiling water to anthraqidnone-l- 
sidphome acid. This forms colourless leaflets, m. p. 214^^ (corr.), 
and yields a. barium salt, insoluble, white needles, a calcium salt, 
soluble in boiling water, a golden-yellow lead salt, crystallising 
from boiling water, a hydrazine salt, lsf 2 H 4 (C 34 HgOr,S) 2 , and an 
anilinG salt, pale yellow needles, m. p. 291°. (The aniline salt of 
anthraquinone-2-aulphonic acid is silvery-white 
and has m. p. 314°.) 

The reactions of the sulphonyl chlofide with 
various bases are described. Hydrazine hydrate 
reacts at 30° to give the anhydride of atithraijuin- 
one-l-sulphonhydrazide (annexed fomaula), which 
crystallises from aniline or, nitrobenzene as a yellow 
powder, and yields a sodinm salt, yellow leaflets, 
a silver salt, pale yellow leaflets, a methyl deriv- 
ative (with methyl sulphate), silvery leaflets, 
decomp. 239°, and an acetyl derivative, pale yellow needles, m, p. 
237° (decomp.). Ammonia gives the anhydride of l-anthraquin- 
onesid'phonamide (annexed formula), which 
crystallises from pyridine or nitrobenzene in pale 
yellow, felted needles, m. p. 321° (corr.). Aniline 
gives anthraquinone-l-sidpho7mnilide, golden-yellow 
needles from toluene, m, p. 216° (corr.), and 
methylaniline yields anthraqtdnorie-l-sMlphon- 

methylmiirne, C6H^<Q^>CflH3-S02-NMePh, pale 

yellow leaflets, m, p. 205®* 
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On ilitratioiij tli© potassium salt of aiitliraqaiiioiie-l-solplioiiic 
acid gives a iiiixture of 5- and 8-nitroanthraquinoiie-l“Suiplionlc 
acids. The former separates directly from the hot nitrating niix- 
tiu’©,, whilst the latter crystallises slowly when the filtrate is kept 
(compare Schniidt, loc. cit,). 5-Nitroanthraquiiione-hsulplionic 
acid forms a golden-yellow potmuum^ salt, a white bariuni. salt, 
and a sulphonyl chloride^ yellow needles, in. p. 277*^ (corr.), which 
reacts with ammonia to- give the Mhyd>rid.e of h-nUroafdJi'Vaqtmn 
orie-l-sul'phonauvlde, this crystallising from iiitrohenzeiie in pal© 
brown needles, ni. p. 425^^, and yielding the corresponding b-amiuo- 
compound, dark violet leaflets, on reduction with alkaline hypo- 
sulphite, 8-Nitroanthraqninone-l-sulphonic acid forms a 
salt, twice as soluble as the isomeride, and a sulphonyl chloride, 
yellow needles, in. p. 245°, which yields the anhydride of S-nitnn 
auithraqidnone-l-sul-jjhonamidej m, p. 314° (corr.). The- nitro- 
compounds may be reduced by means of potassium sulphide; 
‘potassium- 5- and S-aminoafithraqtdnofie-'l-sid'jdi'Onates crystallise 
in violet needles, the 8-isomeride being the more soluble. The 
constitution and purity of the nitrated acids were elucidated by 
boiling them with hydrochloric acid and sodium chlorate, whereby 
they yielded l-cMoro-bmitrmnthraqit-mone, yellow, felted needles, 
m. p. 314° (corr.) (convertible into the known l-nitro-5-aminO" 
anthraquinone), and hchloro-S-fiitroanthraqmnoue, m. p. 263° 
(corr.). J. C. W. 

Reduction. Products of Hydroxymethylenecamphor. II. 
Mechanism of the Hydrogenation of Hydroxymethylene- 
camphor with Hydrogen and Nickel. Hans Rupk and Aethor 
Akeiimann (lielv. Ohim. 1919, 2, 205 — 221. Oonipare this 

voi., i, 29),”— The hydrogenation of hydroxy methy lei lecaiuphor in 
the presence of a specially prepared nickel catalyst can be made 
use of in a study of the kinetics of .such reactions, and a series of 
experiments with this aim' are^ now described. A graphic repre- 
sentation of the hydrogen absorbed, from time to* time shows that 
the curves are nearly 'hyperbolic whan the absciss®, a;, are taken 
'from^ the values, ; time x weight .of catalyst/ initial weight of hydr- 
oxymethylenecamphor, ' and the ordinates, , 3/, are the percentages 
of hydrogen, absorbed, .calculated on. the theoretical requirement. 
These our yes; are treated .mathematically, and, after making corxec- 
hions for prob.able dirturbing ' factors,,, such as secondary reactions 
..caused by nickel compounds, ..it appears, that, the, main reaction is 
d.. Bimoleoular. .on©** .-.That ,.is>;,* not '.only, 'does the .quantity of, .hydr- 
pxymethyl;eneean^,pW but- the .amount of hydrogen trans- 

. ... ..f erred'. aa.W'Ci], 'or, ..ip. other', words, catalyst continually decreases 

in activity. This explains why such a large quantity of nickel is 
required in this case to achieve a rapid and complete redttctioh. 

this reduction, as in so .many similar cases; much more 
hydrogen is absorbed than fa theoretically required, but, as a 
matter of fact, the reduction is actually complete when only about 
8^00% oi the re4dited volume of- g4s has disappeared. This is 
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not dll© to experimental errors, but chiefly to the activation of the 
water by the nickel. J. C. W. 


Reduction. Products of Hydroxjmetliyleiiecamplior* III. 
Mew Reactions of Metiiylenecamphor. Hans Rope and 
Abthur Akeemann {Helv. Ghim. Acta, 1919^ 2, 221 — 233. Com- 
pare this voL, i, 29). — ^When camphylcarbinol is warmed with 
sodium in benzene solution, a new derivative, s-dicamphyhtkane, 

produced. This crystallises in 

slender, whit© prisms, m. p. 209 — 211°, and its constitution is 
revealed by the fact that it may be obtained from camphylmethyl 
bromide by the Pittig and Wurtz method. It is assumed that 
water is eliminated from the carbinol, giving methylenecamphor 
and hydrogen (from the sodium), and that either two molecules of 
this compound condense and then combine with hydrogen, or one 
molecule is reduced to methylcamphor, which condenses with the 
methylenecamphor. ‘ The compound can also be obtained by boil- 
ing solutions of methylenecamphor in benzene or toluene with 
sodium, and then treating the product with water. In this case, 
the necessary hydrogen is supposed to be derived from an enolic 
form of the compound obtained by the union of two molecules of 
methylenecamphor. The fact that both series of reactions proceed 
better in moist benzene supports the given interpretations of the 
mechanism. 

In the Pittig-^Wurtz reactions, and in the above processes when 
moisture is excluded, small quantities of an isow.cnde are formed, 
which Is slightly less soluble in light* petroleum and crystallises in 
glistening, crossed prisms, m. p. 258 — 259°. Probably it has the 

formula, 

Chloromethylenecamphor (A., 1916, i, 409) also reacts roadily 
with sodium in ethereal solution, giving the cis" and /myw-modifl- 
cations of dicam fhoethandiew^ 

?0 








and 


U 


oh-oh: 




>OsH: 


14 


The cw-modification crystallises from light petroleum in orange- 
yellow tetrahedra, m. p, 238 — 239*5°, whereas the ^mfa'^-isomeride 
is insoluble and separates best from glacial acetic acid in slender, 
greenish-yellow needles, m. p. 282—^283°. 

Camphylmethyl bromide do^ hot react at all readily with mag- 
nesium, and its reaction, with magnesium phenyl bromide is also 
not so vigorous'' as ^ in the , case of chloromethylen'ocamphor. , 'The 
produet, benzyleamphor, was, .also obtained' 'With 'about', the same 
optical '.properti^ .by the, reduction, .of''. bem!.ylidenecamphor'',with 
sodihhi" amalgam*; '.. 'W.' ''' 
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Studies on tiie Dependence of Optical Rotatory Power on 
diemical Constitution. I. Position Isomerism and Optical 
ActMty of NapMkyliminocampliors and Derivatives of 
PJaenyliminocamplior. Bavva Kautar Binuh and Jatinbra 
Kumar Mazumdar (T., 1919, 116 , 566 — 576). 

Genetic Relationships of the Terpenes, Ossian Aschak 
(^Fiii'Ska Kem, JiihUiliim&nmnmcr^ 1918, pp. 16; from Olbein.. Zeiitr,, 
1919, i, 285). — A concise resume of tlie clieniistry of the terpeiies. 

H. W. 

New Terpene in Finnish Turpentine. Ossian Aschan 
(Tecknikenh^ 1918, pp. 3; from (Jherri. Zentr., 1919, i, 284). — ^A 
new terpene hydrocarbon lias been obtained by the fractional dis- 
tillation of Finnish turpentine with steam; it has b. p. 163 — 165°, 
Df 0*8628, [a]jj +7*70°, and is a bicyclic, simply saturated terpene 
closely related to pinene. It yields pinene nitrosochloride with 
amyl nitrite and hydrochloric acid. H. W. 

Action of Finely Divided Metals on Pinene Vapour. Paul 
Sabatier, Alph. Mailhe, and G-. Gaudion {GompL r&rid,, 1919, 
168, 926 — 930). — The metals used were copper, nickel, cobalt, and 
iron. "When pinene vapour is passed over any of these metals at 
350°, there is no evolution of gas, but a liquid is obtained which 
is less volatile than the original pinene and consists of terpenes 
isomeric with pinene and a small amount of polyterpenes. At 
higher temperatures there is an evolution of gas, the amount of 
which varies with the temperature and the nature of the metallic 
catalyst. With copper at 500° there is an abundant evolution of 
a gas, which is a mixture of hydrogen and oleiiiies. With 
copper at 600— 630° there is a still more marked evolution 
of gas, whilst the liquid product consists of a mixture of isoprene, 
olefines and diolefmes, terpenes, and aromatic hydrocarbons, such 
as toluene, m-xyiene, cymene, cumene, and methylethylbenzeiie. 
The yield of aromatic hydrocarbons was in one case 31% of the 
pinene used. With reduced nickel at 600°, a very energetic de- 
composition of , the pinene occurs, a gas being evolved rich in 
hydrogen, carbon is deposited, and very little liquid product is 
o'btained. With cobalt at 600°, tho results obtained are inter- 
^ mediate between 'those obtained with nickel and copper, whilst 
i^educed iron is similar to nickel in its effect. W. G^. 

'Pmuish Turpentine. V. Formation of Terpin Hydrate 
arid Terpinedl. Ossian Asohak (Bidmg kcinn. Finlands natur ooh 
folk) 191'8, 77, pp.' 30;. from (Jhem. Zmtr,^ 1919,' i,, 284). --^The 
'author has. endeavoured to find new methods of px’eparing herpin 
from pinene and - dipentene, . Preliminary experiments , on the 
action of sulphuric 'acid of''. varying, concentratio'n on oil-of: turpen- 
tine ^ without cooling, showed,. , that , terpin (which 'is probably, 
transiently formed; ' under ail .'CUnditions' W'hen, pinene Is".' ''.converted' 
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into dipentene by acids) was certainly produced at tli© ordinary 
temperature, but tliat at tii© liigli concentration, and possibly in- 
creased temperature, water was almost immediately eliminated and 
dipentene formed. It is important that stirring and cooling sbould 
be very efficient, thereby preventing decomposition of the terpin 
hydrate formed by the acid. With, efficient stirring (ten hours) 
and using 45% sulphuric acid, 53*3% of the theoretical yield of 
terpin was obtained; during the greater part of the time, the 
temperature must be maintained at -pi®. ^mns-Terpin is formed 
as a by-product. Terpin is also produced by the action of 
sulphuric acid (45%) on nopinene (from American oil of 
turpentine) . 

Terpin may also be obtained by addition of water to dipentene 
(1 part) by treatment with sulphuric acid (55%; 6 parts) at —6°; 
the crude product is remarkably pure, but. may contain ira/is- 
terpin. The conversion of terpin hydrate by loss of water into 
terpineoi is best effected by the action of oxalic acid solution (0*5%). 
The transformation of terpineoi into pinene by means of formic 
acid is so successful that the process appears capable of technical 
application. An almost quantitative yield of terpin hydrate is 
obtained from terpineoi (1 part) by the action of sulphuric acid 
(40% ; 5 parts), the mixture being kept well stirred and cooled by ice. 

Terpin hydrate can be prepared in good yield from the fraction 
of Finnish turpentine, b. p. 155 — 167*^, which contains the terpenes 
related to pinene. H. W. 

Finnisb. Turpentine . VI. The Components of High 
Boiling Point. Ossian {Btdmcj himn. F inlands natur och 

folhy 1918, 77, pp. 88; from Chem, Zcnti\^ 1919, i, 284 — 285). — 
A specimen of turpentine and a resin distillate obtained in the 
manipulation of the resin of Fmiis s^lvestris have been investi- 
gated, and terpene alcohol and cadinene have been obtained. The 
question whether cadinene exists as such in the fraction, b. p. 
125 — 130^/9 mm., or whether its hydrochloride is formed by the 
action of hydrogen, chloride bn another sesquiterpene, remains 
undecided. H. W. 

Constituents of Higher Boiling Point in Finnish Turpen- 
tine. OssxAN Aschan {Finska Kem, Medd.^ 1918, pp. 3 ; from Ohem, 
1919, i, 285), — Fractions b. p. 210 — 220° and ca. 260° 
have been observed in Finnish turpentine in the products of the 
tar ovens and in those obtained by the distillation of resin with 
steam; they appear to consist of terpene alcohol and a sesqui- 
terpene, and resemble that obtained from pine resin (preceding 
abstract). An unsaturated terpene alcohol, has been 

isolated which is not identical with terpineoi, but is possibly a 
mixture of the latter with other terpene. alcohols. A sesquiterpene, 
C15H24, b. p. 260 — 263°/ 760 mm,, Bf 0*9187, has also been obtained. 
It is unsaturated^ towards potassium permanganate, bromine, and 
hydrogen chloride, and- is converted ■ by the latter into cadinene 
dihydrochlo'rid©, m. p. 117 — 118°. Since cadinene, obtained from 

VOL. CXVI* i. f 
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tliis hydrocliloride, lias b. p, 271^, it cannot be identical with the 
•OTigiiial substance. H. W. 

The Sesquiterpene Fraction in the ¥oIatile Portions of 
Pine Resin, Ossian Aschait {Finsica Kem. Medd., 1918, pp. 2; 
from Ohem, Zentr.^ 1919, i, 285). — new terpene lias been isolated 
from a distillate obtained during the manipulation of pine resin. 
Its (Mhydrochloride^ C15H20CI2, forms shining, rhombic leaflets, 
311. p. 86 — 86°. It is possibly a bicyclic sesquiterpene, and may be 
related to' cadinene. H. W. 

Some Constituents of French and American Rosins. 
Edmund IInecht and Eva Hibdeet (J. Soc, Dycn, 1919, 35, 
148 — '154). — By repeated crystallisation from glacial acetic acid 
and alcohol, two* piinaric acids, C2oHao0.2, are isolated from, French 
and American rosins, that from the former forming large, colourless 
crystals, ni. p. 161°, ajy —80°, and that from the latter melting 
at the same temperature and having etjj + 79°. The two acids differ 
in certain particulars, and are probably not optical isomerides. 
On heating in a vacuum or in a stream of carbon dioxide, both 
acids are converted into rosin-like anhydrides by the loss of a mole- 
cule of water from two of acid. The hydration of the anhydride 
of ^-pimaric acid takes place slowly at the ordinary temperature 
by the action of water, and when it is crystallised from water- 
absorbing solvents, such as alcohol or acetic acid, inactive pimaric 
acid is obtained which, by ebullioscopic inethods, gives figures 
indicating a double molecular weight. Eesolution of the acid is 
effected by means of rAtetrahydroquinaldine. By the action of 
bromine in carbon tetrachloride solution, both d- and Z-pimaric 
acids give crystalline tribromo-substitution products, m. p. 
115 — 118°, whilst with nitrous acid, greeiiiah-blue, crystalline 
nitroaites, m, p. 99°, are, obtained, Whe,n exposed to the air, 
^-pimaric acid slowly absorbs oxygen to the extent of two, atomic 
proportions, and on distillation with aluminimn, a hydrocarbon, 
C19H3Q, is produced, probably identical with or analogous i:o 
abietene or colophene. The rosins themselves probably consist 
mainly of anhydrides, hydratio-n being a preliminary to tlie crystal- 
lisation of the rosin acids. G. F. M. 

Synthetic' Glucosides. Hid A Gontribution to the Con- 
stitution of Internally Cbinplex Salts. F. Kaubee, Cl Nigeoi, 

, and H. {Eelv. Ohim. Acta, 1919, 2, 242—265. Com- 

pare A.,^ 1916, i,.B32^; 1917, T, 639).. — .Gon$Utution of Internally 
'Comdex Salts [with L-^'WinBUS:OHBwiGH].----It is now generally 
'accepted that the metallic atom in. internally complex salt$:of the 
a-amino- or a-hydroxy- acids is bound, not only to the carboxyl 
group, but to the a-substituent as well That being so, it should 
be possible to' obtain iscnneric derivatives by the action of a Cit- 
able halogen compound on the salt, according to the scheme ; 
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in wMcli “OH might he written instead of “NHg.. An indication 
that such a reaction might take place has already been given, 
namely, in the formation of tetra-acetylglucose salicylate and the 
tetra-acetylglucoside of salicylic acid by the action of acetobromo- 
glucose on silver salicylate, and it is now shown that silver 
aiithraiiilate reacts with ethyl iodide in warm toluene to form a 
mixture of A~ethylanthranilic acid and ethyl anthraiiilate. 

In order to obtain pairs of isomerides at all, search must be 
made for a suitable halogen derivative. For example, silver 
salicylate and ethyl iodide only give ethyl salicylate. It is some- 
what remarkable that acetobromoglucose is more suitable than any 
other derivative tested so far. This is of interest, because it opposes 
another interpretation of the reaction, which, without reference to 
internally complex salts, would suggest that any change at the 
a-amino- or a-hydroxyl group might be preceded by attachment 
of the haloid as such. Acetobromoglucose has practically no 
tendency to form quaternary salts with amines. 

It is generally assumed that the metal is attached to the carb- 
oxylic residue by a main valency and to the amino- or hydroxyl 
group by residual affinity. The preponderance of ester in most 
of the above reactions is in keeping with this view, but it is possible 
to represent the salts as desmotropes, thus : 

R-CH-NH, R“CH“KHM 

1 I I 

CO-OM OO-OH 

II. Oliieosides of a-MydroxycMr'hiyxylie — -The silver salts 

of all the a-hydroxy-acids investigated so far react with aceto- 
br.omoglucose to give isomerides, as in the case of salicylic acid. 
Ammonium ^A^ednimcetyl-dL^Aucosidoglycolhi^^ 

C02(NH4)*CH/0“C6H705Acq, 

from silver glycollate, crystallises in concentric groups of felted 
needles, with about 2 mols. EtOH, which it loses at 95 — 100°, and 
has m. p. 157°, [a]]? —35*6°. It yields jB-^-glucosidoglycollic acid 
on hydrolysis with baryta or ammonia (Fischer and Helferich, A,, 
1911, i, 675). 

Silver lactate gives tetra-acetyl-^-glucoBe dldaetaiej felted 
needles, m. p. 174°, [a]Jf —3*23°, and ammonium ^Aetra-metylA- 
glucoBido-'dl-lmtatei m. p. 165°, [a]55 —34*92°, which yields 
d-ghicasido'AldaGtic addy [a]}J —36*58°, on hydrolysis. 

The active and inactive mandelic acids give the following com- 
pounds : BdeU^a-acetyl-di-gUicosido-dl-mandelic add, felted, white 
needles, m. p. 130—150°, [a]p from —36*97° to —43*46° with 
different preparations, the corresponding derivative of (^-mandelic 
acid, C^H705Ac4*0*CHPh*C02H, highly refractive needles, m. p. 
166°, [a]S) —6°, and the derivative of Z-mandelic acid, white needles, 
m. p. 132°, [a]})® —82*4°; ^tetra-acetylA-glucou di-miamdelaU^ 
O'H*CIIFh*CO2*C0H7O5Ac4, snow-white ' needles, ^ m, ' p. ' 163°, 
-1-5*13° (yield four Aimes as great , as : that of Ahe ' glucoside), 
and the hmandelate, m, p. 134°, [a]}f —63*09°, wMdb is much more 

2 
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soliibi© in alcohol than the isoxneride, it being poaBible to separate 
the inactive «^-Z-iiiandelate into* the two esters by fractional crystal- 
lisation. The tetra-acetates may be hydrolysed by baryta or dilute 
aninioiiia solutions to the following: d-gIiicosido-dh7n,an(hU^^ acid^ 
CsH|j05*0*CHPh'C02H, also designated prukmrcmma acid^ because 
ol its relationship to the cyanogetic gluooaide, prulaurasinj a white^ 
hygroscopic powder, crystallising witix lEtOH, [a]}J —28*17 — 33' 18^, 
which is hydrolysed by emulsin, but does not reduce Fehling’s solu- 
tion, and forms a very hygi*oscopic ammonium- salt, O’bHgO, 
[ajlf —36*12^* and d-glucosido-l-mandelic acid, 138*6^, and 

d-glucosid&“d-mandeUc acid, [a]U 4- 51*39^, also called pruMsm/c 
acid and minhu/mgrinic acid respectively. 

III. Glv cosides of Antlwajiilic Acid. — Silver anthranilat© reacts 
with acetobromoglucose to form tetra^acetylglucose anthramlate , 
]SrH2-CeH4-C02*G6H705Ac4, m. p. 177^, [a]}i -58*12°, and 
acetijlghccosidoan thranilic acid, CO2H*C0H4*NH*C(jH7O5Ac4, whit© 
needles, m. p. 181°, [aJJ — 63*89°, The latter is a representative 
of the somewhat obscure group of iY-glucosides. It may be hydro- 
lysed by methyl-alcoholic ammonia to the very hygroscopic 
ammomum l>i-d-gk(^cosidoanth7*a7iiIate, [a]],^ —85*66°, which reduces 
Fehling’s solution, and may b© converted into the silver salt, but 
the free acid is too unstable to be isolated. In one hydrolysis, 
ammomum 'N-aceti/kd-^glucosidoanthramlate was formed, 
C0HiiO5Ac-]SrH-C0H4-CO2-NH4, 

in stout, iiiiipid crystals, m. p. 80 — 85°. J. C. W. 

The Tannia oi the Canadian Hemlock (Tsiiga Canadensis ^ 
Carr,). Rodger James Matoing and Maximilian ISTierenstein 
(T., 1919, 115, 662—673). 

Cyclic Ethers from o-Allyl Phenols ; Methyleneconmarans 
[ 1 -Methylene- 1 : 2-dihydrobenzofnrans]. Roger Adams and 
R. B. Rinbpusz (/. Amer. Ghem. Soc., 19l9, 41, 648 — >665). — The 
following series of reactions with o-allylphenol has been studied: 
(a) acetylation, (6) bromination, and (c) treatment of the di- 
bromide with alcoholic potassium hydroxide. These are the reac- 
tions involved in the production of fiavones by Koatanecki^a 
method from o-acetoxyphenyl styryl ketones, and it was expected 
that in this case the parent of the fiavones, namely, '^chromene” 
(I), would be formed. Instead, the last operation takes a different 
course, and the product is l-methylenecoumaran (II). 

W<^5i§h c*H,<°®f>o:oH,. 

(I.) ' (IL) 

The formation of the methylenecoumaran appears to be a general 
reaction, and the mechanism of the process was proved as follows. 
When the o-acetoxy-^’y-dibromopropylbenzen© is treated with on© 
molecular proportion o! sodium ethoxide, the acetyl group is 
eliminated and a monobromo-eycHc ether formed, which yields the 
known l-methylcoumaran on reduction with zinc and hydroehloric 
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add, and l-metliylenecoiiinaran wlien boiled with alcobolic 
potassium hydroxide. The reactions can only be interpreted as 
follows : 

^ „ ^Ctt/CHBr-OHoBr n tt 

C?6«4<xoac 

(a.) ^ 

C6 HXo~>C)=C!H 2 ^ CoH4<Q!!i>OH-OHjBr 

(b.) 

o-Acetoxyallylljenzerie^ from o-allylphenol and acetic anhydride, 
has b. p. 123 — 124°/20 mm., 1'031, 1*508, and its dihromide 

(a) forms white crystals, m. p. 42^; l-hromo7nethylcoitniarcm (b) 
has b. p. 144 — 145^/20 mm., 1*453^ 07 ^ 1*575; and 1-niethylene- 

coumaran is a pleasant-smelling oil, b. p- 93 — 94°/ 20 mm., 
196 — 197°/ 744 mm., 1*050, 11 ^ 1*555, which reacts with bromine 

in carbon disulphide at 0° to form l-hro 7 nomethylenecoumaran, 

CsH^<Q?i>C:CHBr, h. p. 134— 138°/25 mm., T)^ 1-473, 

m|> 1-.584. 

In the case of o-aliylphenol, it is necessary to acetylate before 
the bromination, because the free phenol reacts in a complicated 
manner with bromine. When slowly treated with bromine in 
carbon disulphide at 0° or below, and the product is slowly dis- 
tilled in a partial vacuum, three main fractions are obtained. 
Fraction I, b. p. 90 — 125°/ 20 mm., is the greatest, and consists 
chiefly of 1-methylcoumaraii, b. p. 93 — 94°/ 23 mm., B^^ 1*032, 
wf 1*531 (Claisen, A., 1913, i, 1176; 1915, i, 707). Fraction 11, 
b. p. 125 — 146°/20 mm., contains two isomerides with b. p. 142°/ 
20 mm.; one is 4 :~hromo~l-‘ 7 nefJiylcoima 7 '‘any B^^ 1*414, 1*569, 

and the other is l-bromomethylcoumaran, since it yields 
1-methylenecoumaran when the mixture is boiled with alcoholic 
potassium hydroxide, and 1-methylcoumaran when bodied with zinc 
and hydrochloric acid. Fraction III, b. p. 180 — ”210°/20 mm., 
contains chiefly aA-dihromoA-methylcourriMran ^ 

06H3Br<Q^>CH-CH5Br, 

b. p. 189 — 194°/20 mm., B^^ 1*795, 1*607, for, when reduced by 

zinc and hydrochloric acid, it yields the above 4-bromo-l -methyl - 
coumaran, and when treated with alcoholic potassium hydroxide it 
forms id 7 romoA-inethyleneGOnraara 7 i^ b. p. 148°/30 mm., B^^ 1*483, 
< 1*595. 

An attempt was made to obtain o-^*y-clibroniopropylpheiiol from 
its methyl ether. orAllylanimle^ b. p. 101 — 102°/ 22 mm., 
3)24 0*972, 1*526, prepared by the action of methyl sulphate on 

o-allylphenol, reacts with, bromine in carbon disulphide, however, 
to form some of the same compounds as the free phenol. 

4-Broino-2-allylphenol (Claisen, cit.) yields the above 

4-bromo'-l-methylcoumaran when heated with pyridine hydro- 
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cMoridej and tliis may also be obtained by .bromiiiatiiig l-metliyl- 
coumaran. 4:~Bromo-2~aUyl phenyl henzoate bas b. p. 234 — 236^/ 
25 inm., 1)24 1'308, 1*589, and its dihromide, m. p. 98-5°, yields 

the above 4-bromo-l-2netliyleiiecoumaran when boiled with alcoholic 
potassium hydroxide. 

3-AlIyl-p-cresol and 3-allyl-o-cresol (iHd,) give the following 
compounds: Z-aUyl-p-tolyl acetate, b. p. 139°/ 22 mm.,, 1*022, 

1*507, its dib2vmide, long*, white needles, m. p. 77*5°, and 
Armethyl-l~}}iefliyJe}iecouma2xm, b. p. 113°/ 17 mm., 1*043, 

1*556; and i-allyl-o-tolyl acetate, b. p. 128°/14 min., 1’023, 
7/® 1*507, its dihromkJe, b. p. 210°/ 20 nim., and 
methylefiecoinnairm, b. p. 101— 102°/15 mm., 1*043, < 1*5*53. 

l~AIlyI-j3-naphthoI (Claiseu, A., 1912, i, 965) forms an acetate, 
b. p. 186 — 189°/ 17 nim., 1*111, 1*584, tli© dih^^omide of 

Off which, fibres, m, p. 89°, yields 

/ ^ I ^ %nieth^/lene-2 : Z-dihydro-A : aphtha-^ 

/\/\ Q faran (annexed forninla), m. p. 55°, b. p. 

1 1 J 188 — 190°/ 17 mm., when boiled with 

\/\/ sodium ethoxide solution. 

3«Allylsalicylic acid and its methyl ester (Claisen, he. cii.) can- 
not be acetylated, but this is no hindrance to the above reaction, 
as the hydroxyl group needs no pr*otection during bromination. 
Methyl d-^y-dihf^mnopropylsalicylate, m. p. 72 — 72*5°, and the free 
acid, C02H*C6Hj^(0H)*CH2'CHBr*CH2Br, needles, m. 'p, 
162*5 — 163*5°, both yield l-methylenecoumaranS-carbosaylic acid, 
m. p. 152°, when boiled with alcoholic potassium hydroxide, and 
this compound gives IhromometliylenecoiimaranS-carhoxijlic acid, 

C02H-CeBi3<^^>C;CHBr, m. p. 222—223°, when treated with 
bromine in carbon disulphide at 0°. J. C. W. 

Spatlieses of Chromans and Conmarans. E, E. Eixdfusz 
(J. Amer, Ghent. Sac., 1919, 41 , 665 — 670). — ^Three simple 'methods 
for the preparation of chroman and coumaran have been dis- 
covered. I. Phenyl y-hydroxypropyl ether, from trimethylene- 
cMorohydrin and sodium phenoxide, is heated with xinc chloride, 
giving chroman in 30—35% yield, or phenyl jS-hydroxyethyl ether, 
from ethylene chlorohydrin and sodium phenoxide, is similarly 
treated, giving a 25% yield of coumaran, II, Phenyl y-bromopropyl 
ether or^ phenyl ^ i3-brqmpethyl, ether, from sodium phenoxide and 
the Aibrpmides, ' heated with zinc chloride, gives a '65% yield of 
chroman or' 'a^ 30 — 40% yield of coumaran aS' the case may be. 
III. .Mixtures, of,'phenoi and the chlorohvdrins are heated with 
,z:inc 'cfelonde, hut the yields are not so good, 

,,It "fa'..,ohvioU0:,'''that substituted chromans azid cO'Umarans 'COuld 
be made very readily from substituted phenols. J. C. W. 

CinchLona Alkaloids, II. 5-Azo- aiid 5“A»imo-hompopads 
of Ctipireiiie^ Hydroenpreine, and .their/ Methyl 'and /|^hyl 
G. CjiiMSA and J.'''Halbeukaot ■ (Ban, 1919, 63;'. {SJ) 
§01^923. Compare this'Toh.'.i, ';33)*— anhy- 
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drous, microscopic needles, m. p. 129 — 130^, is obtained by the 
action of diazotised aniline on an alkaline vsolution of cupreine; tbe 
corresponding sodium ■^-stil'phonate (from diazotised sulpbanilic 
acid) forms ruby-red crystals (-j-GHoO), wbicb have m. p. 212° 
(decomp*) after darkening at 200°, whilst the free p-stdphonic acid 
separates from water in red, prismatic needles (-hBHoO), which, 
when dehydrated, decompose at 257° after darkening at 250°, 
Reduction of the azo^compounds, preferably with sodium hyposul- 
phite in alkaline solution, leads to the formation of 5-cmwo- 
mipreine^ an unstable, non-crystalline mass, m. p. generally 
between 170° and 195°, -121^2° (in ether), [a]|° -18-4° (in 

alcohol). The salts are stable ; the platinichloride, microcrystalline 
needles, decomposing at about 220°; the mono sulphate, yellow, 
prismatic needles, which are completely decomposed at 232°; the 
disulphate, red prisms, which darken at about 170° and decompose 
above 200° (this is the most stable sulphate and separates from 
solutions containing more than the. requisite quantity of sulphuric 
acid); the trioxalMe, dull red powder, m. p. 152 — 153° (decomp.); 
and the tetrasuliihaie, colourless, microscopic needles, m. p. 187° 
(decorap.), after previous sintering and darkening, are described. 
h-Bcnzoylaminompreine forms a grey powder, m. p. about 136°, 
after previous contraction, [a]g^ 4- 39*8° (in alcohol); '6-dihenzoyh 
amino cupreine resembles the monobenzoyl derivative, melts indefi- 
nitely at 165°, and has [a]|? 4-41*6° (in alcohol); tinh emoylammo-- 
cupreine crystallises in colourless, rhombic plates, m. p. 183°, 
[csjg’ 4-131T° (in alcohol). The primary product of the inter- 
action of 5-aminocupreine and phenylthiocarbimide in alcoholic 
solution appears to be the thiocarb amide, small, colourless needles 
or plates, m. p. 247° (decomp.), after much pi'evious softening, 
which, however, readily loses hydrogen sulphide and forms the 
corresponding carbaniJide, colourless, anhydrous needles or rods, 
m. p. 185 — 186° (from benzene), small, monohydrated needles, 
m. p. 155° after previous softening (from dilute alcohol). Cupreine- 
bdJiioIoxasoIe, microscopic needles which do not melt below 300°, 
is obtained as by-product of the action of phenylthiocarbimide on 
5-ammocupreine or, more conveniently, by the direct action of 
carbon disulphide on the latter; it gives a monmulpliate, red. 
needles (4-41100), which is only stable in solution in the presence 
of an excess of acid. 

^-Aminoqninme, ra., p. 214 — 215°, [a]®® — 22*5° (in alcohol), 
— 119*3° (in ether), is obtained in small yield by the niethylation 
of fi-aioiuocuprein© by methyl sulphate or diazomethane. Amino- 
Hhnhuweine forms prismatic needles or plates, m. p. 213 — ^214°, 
[cejg’’ -'21*5° (in alcohol), — 121-6° (in ether) ; the platinicMoriie 
(4-IH2O), darkening at about 195° and gradually decomposing at a 
higher temperature; the monosidnhate, slender needles (4"3H«>0), 
m, p. 183 — 184° (decomp.) after darkening at 173°, and the 
phate, red powder, m. p. 143° (deoomp.) after darkening at ib0°, 
are described. Reduction of aminoethylcupreine with hydrogen in 
the presence of palladium readily yields the hydro-5asc, m. p. 212°, 
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Sodium liydrociipreineS~azohe7ize‘ne~'^-suVphonate is obtained in 
tlie same manner as the corresponding cupreine compound^ to^ wliicli 
it shows tile closest resemblance; the corresponding mlphonic acid 
('f3H20) is also described. 5-Aminohydrocupreine is an unstable 
substance which darkens above 100°, softens about 160° and has 
m. p. 197° (on account of incipient decomposition the latter value 
is seldom observed, the m. p. usually being 180 — 185°); it has 
[a]^— 125*9° (in ether), '-24*0° (in alcohol); it gives a 'monmid- 
phaie, yellov/ needles, which darken at 180° and decompose without 
melting above 200°, and a dimlphate, riishred powder which 
decomposes above 160°. h- Amhiohydroquinine, yellow needles, 
ni. p. 217 — 218°, is obtained in the same manner as 5-ammo- 
quinine, which it greatly resembles and from which it can be 
prepared by catalytic reduction; it has [a]^’ — 14*1° (in alcohol), 
— 120*6° (in ether). ^-Amhioethylliydr^ocii prein e forms intensely 
yellow crystals, m. p. 211 — 212°, [ctjg’ -123*8° (in ether), -13*2° 
(ill alcohol) ; when treated with ethyl chlorof orinate it yields amor- 
phous ethyihydrocupx'eme ethyl urethane, m. p. 100 — 110°, 
a“-fl4*8° H. W. 

Diazo-reaction of Morphine. Lupwig Lautenschlager {Arch. 
P/mrw., 1919, 257, IS — 18). — Morphine and its salts couple with 
clia^oniuiB compounds in alkaline solution to yield dyes, the most 
suitable reagent being diazobenzenesulphonic acid. For qualita- 
tive work an approximately 2% aqueous solution of the latter is 
added to the solution of the morphine salt which is made alkaline 
with sodium carbonate or hydrogen carbonate; a deep red to pale 
red coloration, according to the concentration of the alkaloid, is 
immediately developed, which becomes orange after acidification 
with dilute acid. The limit of sensitiveness for the sodium carbon- 
ate solution is less than 1 in 10,000. The dye has little affinity for 
fibres in an ' acid bath. 

^ Morphine is the ^ only member of the opium alkaloids which 
yields a true dye with diazonium compounds ; the synthetic deriv- 
atives of morphine (dionin, heroin, peronin) do not give the reac- 
tion, whilst of the commoner pharmacological alkaloids only a few 
give dyes. ■ A table is given in the original showing the colora- 
morphine, emetine, sparteine, physostigmine, 
piperidine, coniine, and nicotine^ with diazobenzenesulphonic acid,' 
diazotised arsanilic acid, , 2 : S-dichlorobenzenediazonium chloride, 
^p-nitrobenzenediazonium' chloride, and benzidine tetrazotate in 
alkaline /solution. 

The y^nsta^^^ of the morphine dyes remains undecided, but 
titration with, titanous^ chloride shows that one and two molecules 
of , morphixie are;. Contained in the diazo- and tetrazo-dyes respec- 
tivelji Methyl-^ and pthyl-morphine do not give the reaction. ' The 
physiological action of morphine is destroyed" by its conversion into 
the •diazonitim compound, ^ Attempts to obtain an aminomorphine * 
hr reduction of the dye under varying conditions did not lead^to the 
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The reactiO'ii can be used for the toxicological detection of mor- 
phine in the presence of its substituents and of other alkaloids. 

Quantitative determinations show that morphine can be esti- 
mated as accurately by the colorimetric method with diazobenzene- 
sulphonic acid as by iodic acid or by Marquis’s method ; the method 
is most suitably applied to solutions containing 0*5 — 0*05 mg. 
of alkaloid per c.c.j and has the advantage that it is not 
influenced by the presence of other opium alkaloids. A series of 
estimations of morphine in ripe poppy heads’ by the diazo- and iodic 
acid methods yielded identical results. H. W. 

Oxydiiiydrocodeinone HydrocMoride [Enkodal] . Martin 
Freund and Edmund Speyer {Munch, med, Woch.^ 1917, 64, 
380 — 381; from Gheni, Zentt\,^ 1919, i, 28 — -29). — Thebaine elimin- 
ates methyl alcohol when oxidised by hydrogen peroxide and passes 
into a tertiary base, CjgHigO^N, which contains only one methoxy- 
group and has ketonic properties; one hydrogen atom in thebaine 
is replaced by hydroxyl. The substance 
is related to codeinone, obtained by the 
oxidation of codeine, and, since it con- 
tains an additional atom of oxygen, is 
termed oxycodeinone. The aliphatic 
double bond in oxycodeinone is re- 
duced by hydrogen, yielding oxydihydro- 
codeinone (annexed formula). The base 
crystallises in rods, m. p. 220 — 222*^. 
The hydrochloride is a stable substance, 
freely soluble in water. The solution can 
be sterilised by heat without under- 
going decomposition. The free base is 
precipitated in the crystalline form by 
addition of ammonia, sodium carbonate 
or hydroxide, and does not dissolve in an excess of alkali. Eukodal 
is used as a narcotic. H. W. 

Tlxe Alkaloids of the Pomegranate Tree. ¥!• The 
Relationship between Methyli^opeiletierine, dlf-Metliylcon- 
bydrinone, and iY-Methylpiperidylpropan-a-one. An Instance 
of Isomerism with Substances containing an Asymmetric 
Tervalent Nitrogen , Atom.' Kurt Hess (Bcr., 1919, 52, [B], 
964 — 1004). — It has been previously shown that methyH^opelle- 
tierine is a-l-methylpiperidylpropan-a-one, and that it may be 
formed from conhydrine (A., 1918, i, 35) ; a more extended exam- 
ination of the latter reaction now proves that two bases are formed, 
one of which is identical with methyHsopelletierine, whilst the other 
is JZ-methylconhydrinone, Synthesis of a-l-methylpiperidylpropan- 
a-one leads to a product identical with the latter. The formation 
of methyHsopelletierine from conhydrine is, however, shown not to 
be due' to impurity in the latter, and further confirmation of the 
formula ascribed to it is obtained by its oxidation to czrmethyl- 
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piperidinecarboxyiic acid and acetic acid. Since tlie two ba^es yield 
diffexent oximes and itydrazones, their isomerism caiinot be attri- 
buted to keto-enolic desmotropy, and the author is led to the coii” 
elusion that it is due to the presence of an asymmetric carbon atom 
and an asymmetric tervalent nitrogen atom in the molecule. The 
following forniulge are then possible: 

OOEtiC-H H^c'^OOEt COEt-'c-I-I 
+N-Me Me*ir MeA+ 

(<JH,), (in,), (OH,), 

® ^ V V 

^ 

a. 0 

(For conveniencej the piperidine ring is represented as opened at 
one point and placed in the plane of the paper.) Owing to the 
relative readiness with which methylzsopeiletierine reacts with 
semicarbazide, the formula, a, is tentatively proposed for it. Un- 
expectedly, the isomerism is still preserved when the bases are 
converted into their methiodides, although this phenomenon does 
not appear to have been observed previously with quaternary 
ammonium salts of the type [NABCCjX; a similar case may, how- 
ever, be presented by Wiilstatter's dihydroarecoline methiodide and 
the methiodide of methyl methylhexahydronicotinate (Hess and 
Liebbrandt, this voL, i, 220). 

It has not been possible, up to the present, to cause the inter- 
conversion of methylisopelletierine and <^^methylconhydrinone 

[With Fhl. a. Eichel.] — Methylconhydrine (A., 1918, i, 35) has 
[a]g^ —42*27^ (in water), [a]g^ —39*42^ (in alcohol). <f;?-Gonhydriiione 
(loc. dt.) has [a]§ ~ 11*42^ in aqueous solution; it gives a hydro- 
bromide^ m, p. 146^ after previous softening, a derate, m. p. 
91 — 92^, an ethylurethaney b. p. 133^/15 mm., and an impure hydr- 
amm, b. p, 123 — 125^/18 mm., which yields a pcratCy m. p. 164^ 
after previous softening. Methylation of c^-conhydrinone with 
methyl sulphate in the presence of alkali leads to- a mixture of 
racemic methylconhydrinone and methyH^opelletierine, the ulti- 
mate separation of which is accomplished by taking advantage of 
the fact that the latter readily reacts with semicarbazide, to which 
the former is indifferent. dl-Methylcpnhydrimne is a colourless 
oil, b. p. 95^/15 mm.; it gives a hydrochlondey needles, m. p. 124^ 
after softening from 119°, d. ficraU, cubic crystals, m. p. 106°, a 
hySmbromidcy slender needles, m. p. 137 — 138° after previous 
softening, and an oily oxime, b. p. 158°/22 mm., which yields a 
^ fdcr&ie melting to a cloudy liquid at 118° and becoming trans- 
parent at about 145°. When Tf'-oonhydrinone is treated with 
methyl iodide, the methiodide of tertiary base is produced ; it 
forms prisms, m. p. 113°, [ct]© —2'47°. 

Attempts to methylate or oxidise ^jS^-conhydrine, under conditions 
which were found suitable for conhydrine, did not lead to a satia- 
result, the material' being, recovered unchanged. ' 
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[With H. Mundebloh.] — a-l-Piperidyipropan-a-oI is prepared by 
the catalytic reduction of a-ethyipyridyl ketone, and is obtained in 
two forms, in. p.'s 09 — 100^ and 83 — 85^ respectively, which, on 
methyl ation, yield a-l-mctliylplperidylpropan- b. p.'s 96—97°/ 
14 rmn. and *97- — 99°/ 1 inm. respectively. Oxidation of a mixture 
of the latter substances gives 1^- P* 

88 — 89°/ 12 min., which is shown to be identical with ri^-methyl- 
conhyclrinon© by an exhaustive examination of the picrate, hydro- 
chloride, hydrobromide, and methiodide. 

For purposes of comparison, a number of derivatives of methyl- 
4’opelletierine has been prepared. The liydroMoHde of the 
rZZ-hase has m. p. 156° and decomposes at 160°; the methiodide 
forms cubic crystals, m. p. 156°; the oxime is a viscous oil, b. p. 
160°/ 12 mm., which forms a pia^ate (or possibly mixture of 
picrates), m. p. 106°; the methiodkles of the d- and Abases also 
have m. p. 156°, but depression of the melting point is observed 
when they are mixed with the racemic form. 

Methyl A'opelletierine is o-xidised by chromic acid in sulphuric acid 
solution to methylimpelletierinic acid, which is shown to be iden- 
tical with l-methylpiperidine-2-carboxylic acid previously syn- 
thesised by Hess and Liebbrandt (A., 1917, i, 354) in the form of 
its ethyl ester; the air-dried acid (h- 1-1120) has rn. p. 214 — 215° 
\liydrocJiloride, m. p. 205°; platinichloride ( + 2H2O), m. p. 
218 — 219° (decomp.)]; the methiodide of the ethyl ester' crystal- 
lises in short rods, m. p. 129 — 131°; the gold salt of the metlio- 
chlorides of the ethyl ester and of the acid have m. p.'s 88° and 
254° (decomp.) respectively. The methiodide of ethyl 1-methyi- 
pipecolinate and some of its derivatives have previously been 
described by Willstatter; repetition of Ms work has, however, 
yielded products identical with those obtained from methyhVo- 
pelletierine and differing in their physical constants from those 
described by him. 

Attempts to demethylate methylisopelletierine by cyanogen 
bromide yielded m.etliyld% 0 'pclletierine methohr amide, m. p. 
134 — 136°, and the expected cyanamide denvatwe, b. p. 173°/ 

14 mm.; hydrolysis of the 
latter gave an iminazolone 
deiivatwe, probably annexed 
formula. The iminet-heUme, 
b. p. 101 — 102°/14 mm., could, 
however, be obtained by treatment of methyl'7<?opelleti©rin© with 
ethyl azodicarboxylate ; it gives a picrate, m, p. 154°, a hydro- 
bromide, slender needles, m. p, 149°, and a hydrochloride, m. p. 
137 — 138°, after previous softening. 

7^oPelletierin© is not methylated by formaldehyde and formic 
acid, but is converted by methyl sulphate into methyh'^opelletierine; 
ffAmethylconhy dr in one does not appear to be formed in this reac- 
tion. Attempts to convert methylfsopelletierin© into dTAmethyl- 
conhydrinone by treatment with acetic and hydrochloric acids at 
'200°, with glacial acetic acid at' 110 — 120°, with alcohol 'at 105—116° 

" 2 
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or with alcoholic sodimn othoxide solution yielded only unchanged 
material and resinous or oily products. 

The Alkaloids of the Pomegranate Tree. ¥11. Natural 
Occurrence of isoFeiietierine. Kurt Hess 52 ^ [A], 

1005 — 1013). — During the preparation of the large quantities of 
alkaloids required in the investigation of methylisopelletierme (pre- 
ceding abstract), the author has observed the occur- 
rence of i^'opelletierine (annexed formula) in small 
amount. The alkaloids are separated in much the 
same manner as previously described; after removal 
of i/'-pelietierine by freezing, and of the hulk of pelle- 
tierine as the hydrobromide, the residual material 
is distilled under diminished pressure, when considerable quantities 
of resin are left behind. The distillate is treated with ethyl 
chloroformate, and the product is repeatedly fractionated, when, 
after removal of a-l-methylpiperidylpropan-jS-one and methylhs‘ 0 - 
pelletierine, a small fraction is obtained, b. p. 150 — 165^/13 mm., 
which consists of a mixture of the urethanes of pelletierine and 
«‘opeiietierine. When hydrolysed with aqueous-alcoholic sodium 
hydroxide solution, the liberated pelletierine is resinified (the pre- 
parative regeneration of pelletierine from its urethane cannot be 
accomplished at present in spite of many variations in the condi- 
tions of the experiments), whilst the i^opelletierine is unaffected 
and is obtained on distillation as an optically-inactive oil, b. p. 
i02 — 107^/11 min. The picrat© has m. p. 152^ after previous 

softening, whereas that obtained from isopelletierine formed by 
demethylatioii of methyHsopelletierine (preceding abstract) has 
m, p. 154^ after previous softening; mixed m. p. 154°. The hydro- 
bromides of the natural and synthetic bases and mixture of them 
melt at 149°. 

The yields of the various alkaloids from 100 kilos, of the bark 
are approximately as follows : pelletierine, 6 2 *5 
tierine, 179 grams; methylisopelletierine, 22 grams; e^opelle- 
tierine, about T5 grams; a-l-methylpiperidylpropan-jS-one, about 
1 gram. 

Owing to an error in calculation, the specific rotations of a 
number of salts of pelletierine and methyKaopelletierine are incor- 
rectly recorded in a previous paper (A., 1918, i, 404); the following 
are the accurate values: ^^-Pelletierine <^bitartrate, [ap^+ 21*00°, 
[api 4- 20*93°; f-pelletierine f-bitartrate, [ap® —20*94°, [ap^ 
— 21-80°; <f-pelletierine sulphate, [ap® +5*86°, 4-6*11°; 7-pelIe- 
tierine sulphate, —5*89°; <^-methylisopelletierine ^i'-bitartrate, 
[a]^ + 22*77° ; ^-methyksopelletierine Z-bitartrate, [a]^® —20*83° and 
-22-40°; jl-methylwopelletierine sulphate, [ap® +7*64°, 8'$3°; 
Z-methylwpelletierihe .sulphate,, , — 8*03°;, <f-methylkopelletierine 
hydrochloride, [a]^®+lh08°; i-methyKsapelletierine hydrochloride, 
[ap^ -1,0*64°., , 'h W. 

So^e DerivativeB of Piperoiaaldelxyd©. ' ,It:qnonF W'lniciiKnoRF 
> 1919, S2, [7?], 606—616). — ^I. , denvatwcs,^ 
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Piperonaideliyde is nitrated by dropping a concentrated acetic acid 
solution into well-cooled and agitated nitric acid (B l’41)j and tbeii 
converted further into the oxime and reduced to o-aminopiperon- 
aldoxime (Haber, A., 1891, 704). This is reduced by means of 
sodium amalgam and alcohol, the solution being maintained slightly 
acid by the addition of acetic acid, when ^-amino-Z : Ai-methylene- 
dioxybemylamine is obtained as an oily base, which forms a 
dihydro cMor id bundles of long, sharp needles, decomp. 
175 — ISO*^, and a yellow mono-picrate. When heated with sodium 
formate and anhydrous formic acid, the salt produces 6:7- 


7netliylenGdiofcy-Z : ^^liliydroquinazoline^ 


cHo:o.^:gvji2< 


N=CH 


which crystallises in bitter needles, m. p. 153*^, and forms a hydro- 
GhloridGy bundles of needles, m. p. 267 — 268^ (decoinp.), an almost 
insoluble picrate^ m. p. 234^, *and an insoluble platini chloride, 
decoinp. 235°. When oxidised by alkaline ferricyanide, the base 
yields Z :1 -methyl enedioxyquinazoline, m. p. 172 — 173° (after 
vacuum distillation), which gives a pierate, long, slender, pale 
yellow needles, in. p. 216°, and a piatmichlofide, decomp. 
270 — 275°, and may be reduced by sodium amalgam to 6:7- 
methylenedioxyA . ; 2 : 3 : 4a-tetrahydroquinazoline, This -crystallises 
in glossy leaflets, rn. p, 101°, and forms a picrate, terra-cotta- 
Goloured tablets, m, p. 172 — 173° (decomp.). 

The original base forms a triacetyl derivative, C 7 H 7 N 2 Ac(OAc )2 
or C 7 H| 5 N 2 Ac 2 (OAc)*OH, bundles of slender needles, m. p. 
200 — 201°, when shaken with acetic anhydride in the cold, but 
the hemoyl derivative, CH2:02:C6H2(NH2)'CH9yNIiBz, in. p. 255°, 
is obtained by the Schotten-Baumanii method. 

II. %~Nitro'pipe7'07iyl Alcohol, — 6-Nitropiperonyl chloride (Robin- 
son and Robinson, A., 1916, i, 167) does not react at all readily 
with potassium carbonate solution, and was therefore converted 
by means of sodium iodide into the iodide, 

CH2:o2:c6H2(]sro2)-CH2i. 

This crystallises in bundles of elongated, pale yellow needles, in, p. 
^7—98°, but it does nob irritate the skin, as the chloride does, and 
fails to react with silver oxide. With the idea that the iodine 
atom may have wandered into a ring position, the substance was 
chlorinated, in the expectation that a compound of the type 
RHCl^ would be formed. During the process, however, iodine is 
liberated, and ultimately a diidiloi'o-Z-yiitropiperoiiyl chloride is 
.formed, either CHo: 02 :C\CL(]NrO.)-CH 2 Cl or 

oci.:o;:cwNo.)*CH^ci, 

pale yellow needl^, m. p. 139—140°! Both the chloride and the 
iodide react readily with sodium acetate in alcoholic solution to 
form the acetate, tablets, m. p. 150°, which may be hydrolysed 
by boiling with 20% sulphuric acid to- Z-nitropiperonyl alcohol 
[^-mtro-Zii-fnethylenedioxyhenzyl (dcohori, 

^ ch2:o2:c,H2(no2)-oh2-oh, 

this forming pale yellow crystals, rn, p, 1.21°.^ The corresponding 
thiocyrnme, m. p. 88—89°, is obtained by the' action of potassium 
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iliiocyaiiate on tlie chloride in boiling alcohol, and inayj)© co.n» 
verted by tre-atinent 'with ammonium sulphide into 
pipero nyl disulphide^ [CH^* O 2 I CeH 2 (N O 2 ) ' CH pale yellow 

needles, m. p. 103 — ‘104®. d- C. W. 

Formation and Reactions of Imino-compomids « XIX. 
The Cliemistry of the Cyano-acetamide and GnarescM 
Condensations. George Armand Kobebt Kon and Jocelyn 
Field Thorpe (T., 1919, 115, 686 — 704). 

Mitration of Diplienyletliyienediamme. George Macdonald 
Bennett (T., 1919, 115, 576-~578). 


New Derivatives in the Indole and ladigotin Groups. 
Isatin. III. August Albert and Leopold Hurtzig (Ser,, 1919, 
62, [5], 530 — 542. Compare A., 1915, i, 595; this voL, i, 99).-- 
In the last paper, the behaviour of l-oxy"24hiol-3“ben2oyloxy-3“ 
hydroindole towards phenylhydrazine, and various reactions of the 
product, were described. Similar experiments with 0-naphthyl- 
hydrazine are now recorded. 

o-Nitrobenzaldehyde is converted into its cyanohydrin, from 
which the required material is obtained by benzoylating and then 
reducing with ammonium sulphide and shaking the thioamide with 
dilute hydrochloric acid. 2-Thiol-Z-henzoyloxy--l:Z-dihydromdole- 
A.-^-naphthylliydrazone hydrate, 


forms colourless needles, m, p. 120 — 122® (fuses to a red liquid), 
and reacts with O'SA-sodium hydroxide to give 1 : V -his-^-napMhyl- 
hydmzkioindigotin, which crystallises in dark red, lanceolate 
needles, ra. p. 228® (decomp.), gives a brown sulphate which is 
easily hydrolysed, and changes into the bluish-red salt of the 
enolic form when covered with concentrated sodium hydroxide. 
The presence of two carbonyl groups is revealed by the formation 
of a hisphenylhydrazone, bundles of pale yellow needles, m. p. 
183®, and the dihydrocMoride Of a di-anil, wine-red needles, m. p, 
202®, The I’N^-dihenzoyl derivative, 


is obtained by boiling the indigotiu with lOA-sodium. hydroxide 
until it is completely changed into a bluish-red powder, and then 
shaking with benzoyl chloride in the cold ; it forms sharp, yellow 
needles,,, ,m. ,p. 184®,^^ and, gives a' yellow huplienylhydrmone, 
'iC||B46^?Nj0,2fi3O, m. ,p., 140 — 142®" (after some decomposition at 
107n- A derivative,,, , , , ,' 
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lises in red needles, in. p.^166^, and gives tlie above piienylbydrazone 
of the dibenzoyl derivative when warmed with phenylhydrazine. 

1 : F-Bis-/3-naphthylhydrazinoandigotin suffers reduction by 
ammonium sulphide tO' indigotin, and by zinc dust and sodium 
hydroxide to 1 : l^diaminoindigotin, which is readily converted into 
indigotin-1 :l^-imide. The acety”! derivative of this crystallises in 
bluish-violet needles, m, p. 212*^ (loc. cit.), and the oxime fuses 
and resolidifies at 290°. Reduction with zinc and acetic acid gives 
^-naphthylamine and the lactim form of isatin, for phenylhydr- 

aziiie precipitates the a-phenylhydrazone, 

(Heller, A., 1907, i, 442). J. C. W. 

Preparation of Hydantoins. Chemische Fabrik von Heydbn 
(D.R.-P. 309508; from Chem. Zentr,, 1919, ii, 262). — The method 
depends on the action of hypohalogenites on C-C-aiylalkylcyanch 
acetamides. Thus, the sodium compound of phenylcyanoacctamide 
reacts with ethyl iodide to form jihenylethylcyanoacetamide^ 
crystals, m. p. 116°, which is dissolved by sodium hypobromite 
solution and yields, after short warming, phenylethylliydantoin^ 
small, shining needles, m. p. 201 — 202°. Phenylallylhydantoin is 
similarly prepared. The arylalkylhydantoins are usefiil soporifics, 

H. W. 

Preparation of Hydantoins. Chemische Fabrik von Hbyben 
(D.R.-P. 310426, additional to D.R.-P. 309508; from Chem, 
Zentr.j 1919, ii, 262. Compare preceding abstract). — The pre- 
paration is effected by the action of hypohalogenites on malon- 
amide. Thus, diethylmalonamide and potassium hypobromite 
yield diethylhydantoin. Fhenylethylmalonamide, prepared from 
phenylethylcyanoacetamide and concentrated sulphuric acid at 
125°, forms small leaflets, m. p. 124° (decomp.), and is converted 
by sodium hypobromite after some hours into phenylethyl- 
hydantoin,^ m. p. 201°; if the solution is acidified immediately 
after solution of the amide, a chlorinated awMej 
NHa-CO-CBVCO-NHCl, 

colourless^ needles, m. p. 152°, is obtained when hypochlorite is 
used* Diallylmalonamide yields Q-C-diailylhydwntoin, colourless 
needles, m. pi 204°* H. W. 

' Reduction of the Nitrile Group. J. J, Bloch (/. Sog, Ghem. 
Ind., 1919, 38, 118 — 120).— -The author describes a series of un- 
successful attempts to reduce the nitrile group in 5-cyanomethyl- 
benziminazole and 5-cyanomethyh2-methylbenziminazole (Maron, 
Kontoro-witsch, sind Bloch, A., 1914, i, 684) to the amino-group* 
With sodium and alcohol, reduction proceeds mainly according to 
the scheme l R^CH^'CN j- Na + H =R*GH|j + NaCN ; with palladium 
hydrosol, with^ acetic acid and iron, sodium amalgam, aluminium 
ajnalgam, or zinc dust, only traces of base are obtained. ; The use 
of', mineral ^ acids causes hydrolysis of 
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im/uiimohjlphenylacetie acidj C02H*CH2*0(jH|5<C'j^l H lias 

111 . p. 218 — 219° (anliydroiis), 117° ( + 2 IT 2 P); the tncrcurk salt 
decomposes without melting at 230°. 

Reduction of benzyl cyanide with sodium and alcohol gives 
phenylethylamin© in 35 — 40% yield, the process being improved 
by the addition of toluene. Toluene, ammonia, jnethylamine, and 
sodium cyanide are always formed, the two main reactions being 
the normal reduction to the amine, and d-LPli-CN-h Na+ II — > 
PhCHo-f hTaCIT (compare Johnson and Guest, A., 1909, i, 784). 

H. W. 


ImproYements in the Production of a Colouring Matter 
(Zf-Diliydro-l : 2 : 2' : l'-anthraquinone~azine)- James Moeton, 
Arthur Gilbert Dandridge, and Morton Sunbour Fabeix's, Ltd. 
(Brit. Pat., 126112). — The substitution of potassium chlorate for 
potassium nitrate in the preparation of iY-dihydro-1 : 2 : 2L 1^- 
anthraquiiione-azine from 2-ammoanthraquinone by fusion at 250° 
with potassium hydroxide and an oxidising agent (see Brit. Pats., 
3239, 22762 of 1901) results in an improved yield of dy© of much 
greater purity, which dyes cotton to much brighter shades than 
can be obtained with the impure dye prepared by the older method. 
[See, further, /. Soc. Ohenu hid., 1919, July.] G. F. M. 


Structure of Hydroxyquinacridone, Wl. BACzyisKi and 
St. von Niementowski (Ber., 1919, 62, [A], 461 — 484. Compare 
A., 1896, i, 261). — The hydroxyquinacridone obtained by the con- 
densation of anthranilic acid with phlorogiucinol might have either 
a linear structure like anthracene or an angular structure like 
phenanthrene. Decisive evidence has been very hard to find, but 
the authors are now able to show that the annexed, angular, or 
structure is correct, which is in keeping with the results of 
many other syntheses of quinoline derivatives 
v/ith at least three nuclei. 

' Kj-\hx first place, the condensation product 

III [ of phlorogiucinol with o-aminobenzaldehycle 
"Was shown to be l-hydroxy-jS-quinacridine, 
nh) I because it could be oxidised to a diketono 
which condensed with o^phenylenediamme, and 
was. therefore an o-diketone. Similarly, 
hydroxyquinacridone may be oxidised by boi\- 
' ing, with chromic and acetic acids, or 6% nitrid^ 
acid, to diketaS^qumacridone, ■ 

-CO. 


I!^h oh 


/\ 


\, 




wp(* is a micrcwrystalline, red powder, in. p. 3Y4° (decomp.), 
sparingly soliibl© in boiling quinoline or nitrobenzene, freely soluble 
in concentrated eulphuric add, from wPcb it may be precipitated 
again.- by dilution, otherwise , insolupe. ■ tlnfortunatelj-,' it does 
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jiot< react hi the desired way with a-phenyleiiediaiiiiiie; this reagent 
usually causing reduction to clihydroxy-i8-quinacridone (see 
below). It does react with aniline, however, giving two anils, 
C2 ^.Hj 503N3,3H20, one soluble in ethyl acetate, fox-niing almost 
black crystals, m. p, 210—230°, and an insoluble one, also black, 
m. p. 320°. 

Oxidation with nitric acid was then tried, with the idea of 
obtaining recognisable degradation products, but the results were 
confused by the readiness with which nitration takes place. Boil- 
ing the original compound with an acid of D 1*2 gives an 80% 
yield of a nitroliydroxy-^-ciuiimcridone, crystallising from boiling 
nitrobenzene in chestnut-brown needles, ni. p. 330°. If the di- 
ketono is boiled with an acid of D 1*12, it gives a nitrodilceto-^- 
qiiinacndone, which is best obtained from the above nitrohydroxy- 
compoiind by oxidation with chromic acid; it crystallises from 
nitrobenzene in yellow filaments, m. p. 340° (decomp.). A dinitro- 
diheto-^-qiiinacridone, CooHgOgN4,H20, orange leaflets, ni. p. 200°, 
is obtained if the diketo-compound is boiled with an acdd of D 1*2. 
When the hydroxyquinacridone is boiled with 6% nitric acid 
(D 1*033), the main product is the diketo-derivative (above), but 
small quantities of a dibasic acid are formed as well. This gives 
the fluorescein reaction with resorcinol, and is therefore an 
o-clicarboxylic acid, formed by the destruction of one of the out- 
side rings. Benzoan-phe7ianth?*oImdi carboxylic acid, as it is called, 


, nh-c-ch:c(oh)-(:;.oo-o-co, 

'» ^“^CO-C C-NH-C-COaH 


CO,H-(J-CO-(J 


in pale yellow needles, 
salt, HnO, a pale yellow 
comqmund,, decomp. 160 — 


m. 283° 
bariiini salt, 
170°, of the 


when fused with resorcinol. 


crystallises from acetone 
(decomp.), forms a silver 
3H.7O, and a dark brown 
, “ . CO-C.oHgO.N^ 

Better results in the oxidative degradation of the compound 
were obtained with permanganate. If the hydtO'Xyquinacridone is 
suspended in water and gradually mixed with a saturated solution 
of permanganate, it is oxidised to a dibasic acid, quma&ddmic 

^ „ ^NH-Cd:iOoH CO,H-C-CO. ^ . -IN 

acid, H tautomencie), 


which is a white, microcrystaiiine powder, becoming orange at 
240 — 255°, soft at 375°, and molten at 385®. It forms an 
ammonium salt, a barium salt, 3H2O, an ethyl hydrogen salt, 
almost whit© nodules, m. p. 240° (decomp.), an ethyl ester, canai^- 
yellow, hexagonal tablets, m. p* 417° (corr.), and an anhydride 
(by heating at 300°), crystallising in tufts of white needles, an. p. 
437° (deconip.). When heated with hydrochloric acid in a sealed 
tube, it yields 4::i^aMhydroxy-Z:2^-diqu'molyl, in very slender 
needles, in. p. 430°,' which disBolves in ammonia and alkalidiyd^^ 
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oxide solutions with, intense blue fluorescence, and is also soluble 
ill tile more concentrated solutions of bydrocliloric acid. Tlie 
■potassium salt, GH^O, is obtained wbeii a solution containing 
1 part in 120 parts boiling 20% potassiimi hydroxide is cooled. 
Til© chief evidence in the whole argument is the fact that this 
dihydroxy-compound or the quinacridonic acid yields the known 

when distilled with 


I 


:N' 


3 : 2^-diquiiiolyl, 
zinc dust. 

The manganese dioxide sludge obtained in the oxidation of the 
hydroxyquinacridone with permanganate contains unchanged 
material and the diketoquinacridone. The latter is easily reduced 
by sulphurous acid in this condition (not so when previously 
isolated and dried), and the dihydroxy-fi~qiiimcndone so 
formed can be extracted with alcoholic potassium hydroxide; it 
crystallises in brownish-yellow granules, decomp. 425*^. 

Various products are obtained by the action of potassium hydr- 
oxide on 4 : b-diketo-iS-quinacridone. Boiling with alcoholic solu- 
tions gives quinacridonic acid ; prolonged boiling with 2*5% aqueous 
solutions produces the pale yellow diqumolom/leneglycoUic* add, 

C carbon 

dioxide on heating and changes into diqumolouylenecai'hinol, 
orange-red needles, m. p. 466 — ^459® (jyotaMiuni salt, red needles, 
with 2 H 2 O). J. C. W. 


Syntheses of 1 : 3-Dihydroxyben2;o-2 : S-naphthyridine 
[1 : 3-Dihydroxy-2 : S-iiaphthadiazine] and a New Angular 
System oi Five Nuclei, namely, Diquinop 3 rridone. St. vok 
Niemextowski and En. Sucharda (Ber,, 1919, 52, [i?], 484 — 492). 
— The condensation of o-aminobenzaldehyde with 2:4: 6-trihydroxy- 
pyridin© or glutazine differs somewhat from the reaction given by 
anthranilic acid (A., 1917, i, 477). Besides the expected 

1 : 3-dihydroxy-2 : 5-naphthadiazine (I), there is also formed a new 
pentacyclic compound, '^diquinopyridone'' (II). The fomer is 


OH 0 



practically insoluble. in glacial acetic acid, but readily soluble in 
alkali hydroxides, whereas conditions are reversed in the case of 
the second compound. 

1 : Z-Bihyd/romt ^ : (called 1 : 3"dihydroxy- 

h0ttzq-3;5-naphthyridin6''):orystallisi^S' in, s^carlet, nqedle-like' aggte- 
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gaiee of small prisms, m. p. 375^ (decoin^D.), and forms a yellow 
ibi/drochloride^ O'SH^O, a mono-acciyl derivative, glistening, 
golden -yellow, rectangular plates, in. p. 350° (deconip.), a mono- 
benzoyl derivative, very thin, long, golden-yellow needles, with 
lAcOH, m. p. 295° (decoinp.), and a bp^nitrohenzeneazo-comfomidi^ 
brownish-yellow needles, m. p. 360° (decoinp.). It is decomposed 
by heating with hydrochloric acid in a sealed tube into 2-inetliyi- 
cjiiinoline and 2-niethylqiiinoline-3-carboxylic acid, and by boiling 
with 25% sodium hydroxide into 3-carboxy- 
quiiiolyl-2-acetic acid ( ?), 

COgH-C^HsNOHg-CO.H. 

Because of its deep red colour and its 
behaviour towards acyl chlorides and hydro- 
lytic agents, the compound may probably have 
a quinonoid configuration (annexed formula). 

JJiquibwpj/rldana (II) crystallises in pale straw-yellow needles, 
in. p. 312 — 314°, and forms a dihydrochlorklej but no acyl deriv- 
atives. J. C. W. 

¥at4ike Reduction Products ol the Triphenylmethane 
Dyes. Heineigh Wieland (Ben, 1919, 52, [BJ, 880 — 886. Compare 
this vol., i, 99), — The basic triphenylmethane dyes are readily 
reduced by sodium hyposulphite in aqueous-alkaline solution to 
colourless salts, which are re-oxidised to the dyes with extra- 
ordinary rapidity by air ; the property is shared by the acid dyes 
such as aurin, the phthaleins, and fluorescein, which, however, are 
somewhat more slowly attacked by the alkaline reducing agent. 
The pure sodnim salts have been isolated in the cases of crystal- 
violet and malacliite-gTeen, and appear to be derived from the 
triarylmethanesulphinic acids or the isomeric vsulphoxylic esters; 
apparently, the first stage of the reaction consists in the addition 
of •S 02 Na groups at either end of the quinonoid system, followed 
by the elimination of sulphur dioxide and sodium chloride. When 
the sulphinates are heated with an excess of alkali, the solutions 
lose their autoxidisability ; in the case of the basic dyes, the leuco- 
base is precipitated, whilst the solution derived from the acid 
dyes contains the lenco-compound. The sulphinic group is 
eliminated as sulphite. The course of the autoxidation has not 
been definitely elucidated; the main portion of the sulphoxyl 
group is x^emoved as sulphite, and the precipitate which is formed 
contains considerable quantities of carbinol, which, however, is not 
a primary product of the change. H. W. 

■ Pyrimidines. ApeiiHeid von Meekatz (Ber., 1919, 62, [5], 
869 — BB0),—2:4^:6-Triehloro-5~efJii/lpyrimidme3 plates or long 
rods, m. p. 75 — 77°, is prepared by the action of phosphoryl 
chloride on sodium^ ethylharhiturcde ( + 2 H 2 O. from aqueous solu- 
tion); it is converted by concentrated alcoholic" ammonia ' at the 
ordinary temperature 'into 2 : B-dichtor()hirmiw<)-5^eihylpynmid^^^^ 
needles, m. p. 214—216°. Fuming '■ hydribdic ' acid reduces the 


O 

I. II I \0B 
\/\^\^ 

N 



i 356 


ABSTRACTS OR CHEMICAL rAPEIlS, 


latter substance to ^ 4 odo-i<iniino-^’ethyl 2 ^^^ hydriodide, 

111. p. 204 . — 206 '^. The corresponding hme forms small needles, 
111. p. 191 — 193 ^, and yields a crystalline hydrochloride, platini- 
chloride, and mirichloride when treated with zinc dust and water, 
it gives, the zinc double salt of 4«-ainino-5-ethylpyrimidui6, needles, 
ni. p. 233 — 235 ^; the free hme has m. p. 163^ and yields crystal- 
line auri- and The presence of the amino-group 

in position ''4’’ in the pyrimidine ring follows from the non- 
identity of the compound with 4::Q-d'icMoj'0^2~aminoS-ethyl-- 
‘pyrimidine, which is synthesised in the following manner. 
Guanidine is condensed with ethyl ethylmalonat© to form 2-amino- 
4z:^-dihyd7'oxy-0-ethyli}7jnm^^^ w^hich is converted by phosphoryl 
chloride mio \ :%-diMoro^2-ammo^iS-ethylpfyrimidm^^ needles, m. p. 
191 — 192^; the latter is reduced by zinc dust to 2-aminod) -ethyl - 
pyrinvidine, m. p. 142 — 143°, which forms double salts with 
mercuric, gold, and platinic chlorides. ^-OMoro-2 lA-diamino-!)- 
ethylpyrimidine is prepared by the action of alcoholic ammonia 
on 2:4: 6-trichloro-5-ethylpyrimidine or 4 : 6-dichloro-2-amino-5- 
ethylpyrimidine ; it forms plates, m, p. 183° (the hydrochloride, 
needles, the yellow octahedra, and the picrate are 

described), and is reduced by hydriodic acid and phosphorus to 
2ii-diamino-{}-ethylpyrimidine, m. p. 149 — 151°, 4 : 6-D«<Z'mmo-5- 
ethylpyrimidine forms double pyramids, m,. p. 233 — 235°; the 
hydrochloride, ultimate, long needles, amrichloride, small, yellow 
needles, and platinkhloride, yellow rods, are described. 2:4:6- 
Triamino-5-ethyIpyrimicliiie, m. p. 190° (corr.), is obtained from 
2 :4 : 6-trichloro-5 -ethylpyrimidine and alcoholic ammonia at 210°, 
and is most readily purified by means of the nitrate; it separates 
from water -}-lH 20 , gives a readily soluble hydrochloride, 
CfiHijN 5 , 2 HCi, a platinichloride, yellow needles, an auricUoride, 
minute needles, and a crystalline picrate. 

The action of an alcoholic solution of sodium methocside on 
2 :4:6-tricMoro-5“ethylpyrimidme leads to the successive replace- 
ment of the three chlorine atoms by the methoxy-group, whereby 
(probably) 2 : MicMoro-i-methoxy-b-ethyipyrimidine, small needles, 
m. p. 55 — 57°, %-chloro-2\4,-dimethoxy-h’-ethjlpyHmidine, long, 
colourless needles, m. p. 33 — 34° and 2i4i:%dnmethoxy-h-ethyl- 
2}yriniidine, slender needles, ra. p. 67—68° (crystalline salts with 
gold, platinic, and mercuric chlorides), are formed. The constitu- 
tion of the second of these substances follows from, its reduction 
to 2:i-ditnedhoxy-h-edhylfyrimidine, b. p. 234 — 236° (corr.) (the 
aurichloride and platinichloride salts are crystalline), and demethyl- 
ation of the latter to S-ethyluracil, m. p. 300 — 303° (decomp.). 

Attempts to prepare derivatives of l-phenyl-O-methylpyrimidine 
by the condensation of benzoylacetone with carbamide did not lead 
to the desired result; by using thiocarbamide, however, the thiol- 
pyrimidine was readily prepared, in which the mercapto-group 
was replaced by the hydroxy-group by treatment with dilute 
aqueous-chloroaoetic acid solution in accordance with the directions 
of Wheeler and Liddle (A.^, 19Q8,,;iy-,.,692),; it is. interesting 'to'uiote' 
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that the thioglycollates, assumed by these authors to be formed as 
intermediate products, are actually isolated in the present instance. 
2-Thiol~4^-p]ienylS-methylpyrimidine forms amber-coloured rhombs, 
in. p. 199 — 200^; ^-phenyh^~methylpynmidhic-2-tliiogly collate has 
m. p. 85*^; 2~liydroxy-^-'phenyl-%-methylpyrimidine crystallises in 
yellow needles, m. p. 228 — 229° {hydro chloride , long needles; 
2 yicrate, crystalline aggregates; platini chloride^ granular; auri- 
chloruley small needles). ^-Ghloro-^-'yhenyl-^-m.eihylpyrimidine has 
m. p. 50 — 51° {hydrochloride, colourless needles); it is reduced by 
hydriodic acid and red iDhosphorus to 4:-phenyh^-7nethylpyTimidin^ 
in. p. 44 — 45° {hydriodide, yellow crystals; the auricMoride, 
platinichloride, and 2 hcraie are crystalline), H. W. 

Condensation of l-Piienyl-S-metliylpyrazol-S-one with 
Anhydrides. 8arat Chandra Ohatterjee and Ananda Kishoee 
Das ( J . Amer . Ghem . Sac ,, 1919, 41, 707 — 709). — ^Antipyrine con- 
denses with phthalic anhydride 
O H mols. to 1) at 180° to form 

6 4 ^ compound of the annexed 

/ \ formula, which crystallises in 

NPh'CO. / .00 — NPh bright red needles, m. p. 212° 

Succinic anhydride at 165° 
gives a similar compound, m. p. 
184°. Benzoic and camphoric anhydrides give no definite products, 

J. C. W. 

Condensation Products from Amine Salts, Formaldehyde, 
and Antipyrine. 0. Mannich and B. Kather {Arch. Phami., 1919, 
257, 18 — 33. Compare Mannich and Krosche, A,, 1913, i, 101). 
— Antipyrine and formaldehyde react readily with the salts of 
secondary and primary, but not of tertiary, amines in aqueous 
solution, forming salts in which the hydrogen atom attached to 
the 4C-atom of antipyrine is replaced by the methyl group. (For 
the radicle, '-CH 2 ’CiiPIiiOISr 2 , the nomenclature antipyrinomethyl- 
is proposed.) Direct condensation between formaldehyde and anti- 
pyrine can frequently be completely prevented or hindered by 
addition of a small quantity of pyramido-n© to the mixture. The 
substances behave similarly to those obtained from ammonium 
chloride, and are decomposed into the constituents by sulphurous 
acid. The new bases are somewhat closely allied to pyramidone, 
but, however, do not show any antipyretic action. Their form- 
ation appears to depend on the mobility of the hydrogen atom 
infiuenced in antipyrine by the proximity of the double bond and 
the carbonyl group; attempts to obtain similar derivatives from 
substances similarly constituted in this respect failed in the cases 
of l-phenyl-3-methylpyrazol-5“One, l-phenyl-5-methylpyrazol-3-one, 
dimethylaniline, and barbituric acid, hut succeeded with malonic 
acid and its monoalkyl derivatives and with 1-phenyl **2 :5-diinethyl- 
pyrazol-S-one. The following individual substances are described: 

0Q 

0 ntipyrinomethyldimethylamine, ' small 
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prisiiiSj 311. 23, 93 — 94^, wliicli do* not yield the colour reactions of 
antipyrine, and are decomposed iiito' other (‘o.ni]Kmoiits by 
boiling dilute iiydrociiloric acid (10%) or hy suliduiroiis acid; 
h iidrochlorlde, iine needles, ni. p. 308*^. 

NMc^ (.f 8ILO),m. p. lli^h Aufi-^ 

pprinometh (UcJ li short prisms, m. p. OS'*'’. BmuitAjH/nno- 
mGihpIeth'i/kimin^e slender needles, ni. .p. 143^'. 
mMhpIalk/lmnme, shining prisms, m’ p. (the. base unites with 
two atoms of bromine in chloroform solution, but the product is 
not crystalline). Ethf/l himntipyrino7neM]/J(mmoacetat needles 
grouped in rosettes, m. p. 174°. BimnUpyrlnmnethyl-d^GAMrahydro- 
^-naphtliylanime, small, shining leaflets, m. p. 217°. Antipyrwo^ 
methyl piper klinc, plates, m. p. 99°. AiifipyrinowetlipUetrahyd^^^^ 
quinoline j slender needles (-i-lHoO), ni. p. 153°. Bisantipyrin-o~ 
methyl-m-wminoaceioplienoney slender needles, in. p. 93°; hydro- 
chloride^ small leaflets, m. p. 96°. Tetra-antipyrinoniethylcthylene- 
diamine^ shining* ])risins, m. p. 179°. Bimntdpyrinomethplpiper- 
mine, m. p. 248° (prisms -pi'SHoO). A^itipyrinomethyhnethyh 
aniline, small prisms, m. p. 140°. isoAnUqjyrinmiethyld^^^^^^^ 

’ NPh*niVl'p 

amine, ^^^_^^>C-CFVNMe 2 , small prisms ( + IH 2 O), m. p, 66°. 

Condensation products could not he isolated from antipyrine, 
formaldehyde, and hydrazine hydrochloride or guanidine liyclro- 
chloride respectively. ' H. W. 


Preparation of Monoazo-dyes. Farbenfabriken vorm, Fribor. 
Bayer & Co. (D.R.-P. 309951; from Oheni. Zentr., 1919, ii, 179).--- 
Diazotised 6-nitro-2-aminobenzamides, in which the two hydrogen 
atoms of the amino-group are replaced by alkyl, aryl, or aralkyl 
groups, are coupled with the sulphonic acids of j8-iiapli thy 1 amine or 
its derivatives in acid solution. The products dye wool in red to 
violet shades from, an acid bath, and the dyes are fast to light and 
rubbing. The nitro-2-aminobenzaixiides are obtained by the action 
of secondary aliphatic or aromatic amines on nitroisatoic acid. The 
following individual members are described: ^mifm-^^arninohem- 
methylamlide, m, p. 183 — 184°; ^mitro-2-ammohemet%ylanilide, 


m. p. 144 — 145°; ^-nitro^-2-amindbmzdimethylmnide, m. p, 
213 — 214°; B-mtro-2-aminohempipendide, m, p. 163—164°; 
^-nitro-'I-aminohensethyl-o-tohddidey m. p. 147 — 148°. I;L W. 


Formation, of Biazoamino-compotinds from /5-MaplitliyF 
amine, George Marshall FToemar (T., 1919, 115, 673 — 679). 

Esttensionoi^theTlieory of Isoelectric Point. Competitive 
Action of ^ other Ions with H‘- and OH -Ions in the Precipita- 
tion of .'Denatured Albumins. 'Xeoror Miohaems and Peter 
Rona : {Biochem .. . Zeitmh., ^ 191,9, ■ 94, ■ '226— 239).— The coagulation 
of denatured albumins is dependent on the- hydrogen-ion concen- 
tration. Salts may -exert a’ , two-f old action.'' First, it, is shoi^h 
that other ions than H* and OH^ ions may exert an infiu©nce 0n:t^ 
process. In general, anions displace the optimal hydrogen-ion con- 
centration for flocculation towards the acid sideyAvhtteas^^ c 
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e.xert an opposite efFect. The action of the ions is in accordance 
with the ionic series. "Secondly-j there may be an inhibition or 
strengthening of the ' maximal precipitation at the isoelectric point, 
as compared with the xnaximiun |)recipitation in the absence of 
salts. The parths exert the strongest inhibitory iniiueiice, that of 
the alkalis being less, whilst the heavy metals bring about the 
reverse effect. Of the anions, chlorine and bromine inhibit, whereas 
the iodine and CISTS ions do not. These actions are a result of a 
competitive process between other ions and the H* and OH^ ions 
for the protein, which can bind or adsorb them in different amounts. 
Further knowledge must be based on a systematic investigation of 
the adsorption of ions by simple adsorbents. J. C. B. 

Lysiu© as a Hydrol 3 rtic Product of Hordein. Carl 0. Johns 
and A. J. Pinks (J. Biol. Gliem.^ 1919, 38, 63 — 66). — Analyses of 
hordein by the method of Yan Slyke indicate that the basic amino- 
acids are present in the following proportions: cystine 1*18%, 
arginine 2'82%, histidine 2*27%, and lysine 0*89%. The free 
amino-nitrogen present in this protein corresponds with one half the 
lysine nitrogen. 

These values agree with those representing the distribution of the 
basic amino-acids in gliadin from wheat. J. C. B. 

Casein. L. A, Maynard {J.^physical Ghem., 1919, 23, 145 — 153). 
— The author has repeated and confirmed the work of Plimmer and 
Bayliss (A., 1906, i, 325) on the action of 1% sodium hydroxide on 
casein. It is also shown that the phosphorus of the casein mole- 
cule is split off and changed into a soluble inorganic form by the 
action of 1% sodium hydroxide at 25° for long periods of time. 
At the same time, the loosely combined sulphur is also- split off. 
On the addition of acids to the sodium hydroxide digest at the 
end of the digestion, a white precipitate is obtained which, although 
not identified, has been examined with reference to its dissimilarity 
from casein. It exhibits colloidal properties similar to those of 
casein as regards its behaviour with acids and bases. It responds 
to the various protein tests in the same way as casein, and is 
similarly precipitated by salts. Its solubility in various reagents 
is markedly different from that of casein, and a solution in lime- 
water is quite different .from a similar solution of casein. When 
phosphoric acid was introduced into a lime-water solution, in 
such a way as not to destroy the colloidal solution, a milky solu- 
tion was obtained which, on heating, behaved in the same way as 
a lime-water solution of casein. This reaction furnishes evidence 
in support of the hypothesis that the white colour of milk is due 
to the poptisation of calcium phosphate by the colloids in the milk. 
Attempts to cause this substance to adsorb phosphoric acid were 
unsuccessful, but the experiments do not necessarily show that such 
a combination is not present in casein, for both sulphur and 
albumosas are also split off by sodium hydroxide, and it may be 
that their presence is essential for the adsorption of phosphorus. 

J. 'F. 'S. 
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H»iaocyaniii. I. Reduction of Oxyli»mocyaiiin by 
Pliysical and Biological Means « Filippo Bottazzi (/. FhysioL 
Fatho'L ffen., 1919, 18, 1 — 7).— According to Alsberg^ and Clark 
(A., 1915, i, 67), oxyhaemocyanin of Limulus scarcely gives up any 
oxygen in a vacuum. The author finds tliis to be the case for 
Octopus blood, unless it is exposed in thin layers to h very high 
vacuum, when it is slowly, but completely, decolorised by loss of 
oxygen. This reduction is also effected by the living leucocytes, 
even if they are collected as a deposit by centrifuging. If the 
leucocytes are killed by acids, chloroform, ether, formalin, or are 
completely removed after centrifuging, the blood remains blue. 

^ G. 33. 

An Optically Inactive Sodium Nucleate, R. Feulgex 
(Zeitsch. physioL Ghem., 1919, 104 , 189 — 210). — The preparation 
of a sodium salt of thymus-nucleic acid is described which is optic- 
ally inactive and will not gelatinise. On the addition of acids, 
the activity and power of gelatinisation return, and the changes 
are reversible. The acid groups which bold the sodium in the 
alkaline salt must be very weak, for the addition of carbon dioxide 
or acetic acid results in the formation of the active salt. A number 
of observations are recorded which indicate that the structural 
changes which underlie the changes in physical properties may 
occur without corresponding changes in the degree of dissociation 
of the weak acid groups. It is suggested that these groups are not 
free in the active molecule, but that they are bound in a form 
which is sensitive to alkalis, acids, or rise in temperature. 

J. C. B. 

Adenine Mononucleotide- Waltee Jones and R. P. Kennedv 
{Journ. Plmrm. Exp. Ther., 1919, 13 , 45 — 53. Compare this vol., 
i, 294). — When a neutral or faintly alkaline solution of nucleic 
acid is oxidised with potassium permanganate, the various groups 
are destroyed in a definite order, and a residue is obtained from 
which no cytosine, uracil, or guanine can be isolated after acid 
hydrolysis. From this residue, an adenine mononucleotide has 
been isolated crystallising in needles, and giving rise to a crystal- 
line brucine salt, m. p. 173 — 174^. On the "grounds that the 
nucleotide is a dibasic acid and that it yields adenine on mild acid 
hydrolysis at a much more rapid rate than it does phosphoric acid, 
it is concluded that the structure must be 

P 0 ( 0 H) 2 - 0 -C 5 H 30 ,-C 5 H 4 N,. 

This formula is in accordance with everything that is known of 
the, substance. , , J. ^C. B. 

: : „Th0 ESect of Hydrogen Ion Concentration on tiie,,Liqne- 
,;Idctiqn,:Of: Gelatin. Harrison E. Patten: and Aleeko J. Johnson 
(J. Bid, Gjfccm., 1'919,: 3S, 179— 190).— The ' setting , of .gelatin ‘is 
infiueneed by the hydrogen-ion concentration ' of the medium, and 
iintes the gelatin is destroyed, 'tliia nff'Oet is ‘'/probably, reversihle. 
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Gelatin in. the concentrations used is not witliout effect on the 
buffer solutions, displacing the in such a maimer as -would be 
expected -from an aggregate of amino-acids acting amphoterically. 

J. C. D. 

Hew Theories of the Formation and Action of Diastase* 
J. Wohlgemuth {Bioclie^n, Zieitsch-, 1919, 94, 213 — 224). — The 
author cannot confirm the work of Biedennann (A., 1916, i, 62), 
who found a di astatic action in boiled starch solution. He is also 
unable to confirm the experimental results of Woker (A., 1916, 
i, 61, 447), who' claim ed that formaldehyde could exert a di astatic 
action. The severe criticisms of the latter author's work advanced 
by Kaufmaim (A., 1916, i, 62) are supported. A quantitative 
recovery of starch may be effected after treatment with form.- 
aldehyde for twenty-four hours if the aldehyde is removed by 
pheiiylhydrazine and alcohol. The starch so recovered gives the 
typical reactions. The action of the formaldehyde must be, as 
Kairfmann suggested, due to a combination with the groupings 
which react with iodine. J. C. D. 

Fixation of Formaldehyde hj Enzymes. Tjl Bokoeny 
{Biochem. Zeitsch,^ 1919, 94, 69 — 77). — The lixation, of form- 
aldehyde by emulsin was studied quantitatively, and from the 
amount found, assuming that combination of the aldehyde and free 
amino-groups in the emulsin occurs, it is estimated that 4% of the 
enzyme is represented by such groups in a reactive state. Previous 
experiments (A., 1915, i, 1018) gave a lower percentage, but this 
may be due to differences in the purity of the two preparations. 
The author interprets these and other results as evidence that 
emulsin possesses a protein nature. J. C. D, 

Biochemical Synthesis of Celiobiose by means of Emulsin. 
Em. Bouequelot and M. Beidel (Cofnpt. rmd,^ 1919, 168, 
1016 — 1019).^ — From the residue left, after extracting geiitiobiose 
and the mono- and di-ghicosides of ethylene glycol obtained in the 
action of emulsin on a mixture of ethylene glycol, dextrose, and 
aqueous alcohol (see this voL, i, 137), the authors have now isolated 
and characterised celiobiose. W. G, 

Oxidisiag Enzymes. I. The Nature of the Peroxide 
Naturally Associated with certain Direct Oxidising Systems 
in Plants, Mubiel Wheldale Onslow {Biochem. A, 1919, 13, 
1 — 9).-- If the tissues of certain plants (pear, potato, apple, and 
greengage) which' give direct oxydase reactions are extracted with 
alcohol, something is removed which is part of the system 
responsible for the reactions. An aqueous extract of the alcohol 
insoluble fraction will not darken on exposure to air, nor will it 
give, a blue coloration with guaiacum tincture until hydrogen per- 
oxide is added. If these aqueous extracts, which contain the 
peroxydase, are 'treated with ' catechol or 'protoeateehuic acid, 'they 
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darken on exposure and will give the guaiacuni reaction. The pear 
oxydase added to a crude solution of caffeic acid, followed by 
guaiacuni tincture, gave a blue colour. There is reason to believe 
that the tissues of all plants which turn brown on injury and 
give the direct reaction with guaiacnm will behave in the same 
laaiiner with catechol and subsequently towards giiaiacuna. 
Tissues of plants which normally do not give the direct oxydase 
reactions failed to yield extracts which oxidised catechol. It is 
possible that tannin may exert an inhibitory action in some cases. 
A substance is extracted from pears and potatoes by hot alcohol 
which is precipitated by lead acetate, is soluble in other, and gives 
the rcachlon with ferric chloride and sodium carbonate character- 
istic of the ortliodihydroxy-grouping of catechol. 

The direct oxydases of plants prepared by precipitation of the 
expressed juices with alcohol have been termed laccases, but it 
appears probable that these complexes are precipitates containing 
the crude peroxydase and, in addition, the oxidised aromatic sub- 
stance ill an adsorbed condition. The conception of the oxydase 
system as formulated by Bach and Chodat is extended. The direct 
oxydase system in the pear fruit and potato tuber is due to the 
presence of peroxydase and an aromatic substance, giving reactions 
characteristic of the catechol grouping. On injury, the per- 
oxydase activates the oxidation of the aromatic substance, with 
the formation of a peroxide. The peroxide-per oxydase system so 
formed will then give a blue coloration with guaiacum. 


Physiological Chemist ry« 


Nott-protein Nitrogen of Hnman' Blood, Jon. Feigl 
[Biochan. ZeiUcli., 1919, 94, 84—128). — A detailed discussion of 
the significance of variations in the non-protein nitrogen of the 
blood, with especial reference to pathological conditions. 

J. C. D, 

Formation of Glycogen and Sugar at the 'Expense of Pats . 

EauhaPl; Dubois (Oompt. rend. Soc, 1918, SI, 689—691; 

from Ckent, Zenfr,, 1919, i, 113),. — ^The author’s, experiments, since 
1888, with 'the marmot lead him to the conclusion that sugar and 
glycogen can be formed directly from ,fats and indirectly' from 
proteins.' , H. W-. 

Fat-s'oluMe Acce$So.ry Suhstance'. I, Its piatiira and 
Properties,/. Jaok/Oboib .DBUEiis^O'Hn ' {Sioohm, J., 1919, 13 y 
81— 9;4).,^The , f atrsoluble.' . a'ccessbty ' 'growth-promoting , , factor as 
present in animal fats is not' as,' 'Stable to. high temperatures as has 
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been assiiined. The growth stimulating action of the factor present 
ill butter and whale oil may be destroyed by exposure to a tempera- 
ture of 100° for as short a time as one hour. Lower temperatures 
ina}^ cause destruction, but the process is not so rapid. In the 
case of whale oil, exposure to 37° for several iveeks was found to 
cause a great deterioration in the amount of the accessory factor 
present. As far as could be ascertained, this was not due to 
changes of an oxidative or hydrolytic nature. The vitamiiie is not 
extracted from oils by water or dilute acids, but it may be partly 
removed by extraction with alcohol. Saponification of oils con- 
taining the accessory factor, even when conducted at the ordinary 
iemperature and in the absence of water and oxygen, results in 
disa]ipearaiice of the growth-stimulating properties. Fat-soluble A. 
could not be identified with any Imov/n components of fats or 
with substances frequently associated with fats, such as cholesterol, 
phospliatides, or pigments. It is suggested that the vitainine may 
be an ill-defined body resembling an enzyme. J. C. B. 

The Fat-soluble Accessory Factor. II. Its Role in 
Nutrition and Influence on Fat Metabolism. Jack Cecil 
Drummond {Biothem. 1919, 13, 95 — 102). --The fat-soluble 
vitaniine is necessary for maintenance of health in the adult, 
although for this purpose relatively smaller quantities are required 
than are necessary for growth and well-being in the young. No 
obvious pathological lesion has been observed to be a specific result 
of a deficiency of this accessory factor, but animals sO' deprived 
show a very much impaired resistance to bacterial invasion. No 
direct connexion between the fat-soluble A. and fat metabolism 
could be traced. Absorption of fat or fatty acids from the 
intestinal tract is good, even when the animals are showing a 
decline in health as a result of the deficiency of this vitamine. 

J. C. D. 

Role of the Antiscorbutic Factor in Nutrition. Jacic? 
Cecil Drummond (Biochem, 1919, 13, 77 — 80).— The dietary 
requirements of the higher animals include, in addition to a satis- 
factorily balanced ration of proteins, fats, carbohydrates, and 
mineral salts, an adequate supply of three accessory food factors : 
(i) fatrsolublo A. ] (ii) water-soluble B ; (iii) the antiscorbutic factor, 
or water-soluble O. This confirms the results of Hai'den and' Zilva 
(this voL, i, 186). ' J. C. D, 

* Is Lactalbumin ■ a Complete Protein for Growth ? A, I). 
Emmett and Gr. O. Luros (/. Biol, Ghem,y 1919, 38, 147 — 159),~ 
Lactalbximin is a complete protein in the sense that it is not lack- 
ing in any essential nitrogenous cleavage product necessary for 
growth. Under some conditions, however, diets containing lact- 
albumin as a sole source of protein do not permit good growth in 
rats (see also McCollnm,, A., 1919, ,i, 186). This is explained 'by 
assuming that lactalbumin is either sensitive, rto, certain toxic sub- 



i. 364 


ABSTRACTS OR CHEMICAL PAPERS. 


stances or that it is a protein unable to adsorb a vitairiiiie other 
than water-soluble B. Lactose added to such unsatisfactory diets 
has a good effect, which may he due either to its power of over- 
coming the toxic agent, or to it carrying a. water-soluble vitamin e 
other than water-soluble B. J. C. D. 

The Retention Power of the Kidney for Dextrose. Can 
the Calcium in the Perfusion Fluid be Replaced by 
Strontiuniy Barium, or Magnesium ? H. J. Hambukokr and 
C. L. Alons (B'wche?n, ZeitscJi^,, 1919, 94, 129 — 130). — The author 
has previously shown that dextrose may he retained by the frog's 
kidney perfused with a modified Binger’s solution (Hamburger 
and Brinkman, Fror, I(. A had. WetcJi.^ch. A^mterdam, September, 
1917). When the perfusion fluid contains 0*06% of dextrose and 
the calcium is replaced by an equivalent amount of strontium or 
barium, the sugar is retained by the kidney, hut such is not the 
case when an equivalent amount of magnesium is employed. If 
the solution is hypertonic with regard to dextrose, 0*1%, the same 
amount of sugar is found in the urine whether the perfusion fluid 
contains calcium, barium, or strontium. J. C. I). 

The Formation of PhenoL Midori Tsudji (/. Biol CJww., 
1919, 38, 13 — 16). — Phenol, but not cresol, is formed from tyrosine 
by the action of Bacillus coli communis. Phenol was not formed 
from phenylalanine. The significance of these observations with 
regard to the formation of phenols in the animal body is considered. 

J. C. B. 

Biolutninescence. Raphael Dubois (Compt, rend, Soc, Biol, 

1918, 81, 484 — 485; from Ghem-, Zenitr,, 1919, i, 241), — The in- 

vestigations of Harvey (A., 1917, i, 365;, 1918, i, 89) do not justify 
the replacement of the nomenclature ^^lucif erase ’' by another name 
[compare Harvey, this voL, i, 299]. H. W. 

The Relationship between Odour and Chemical Con- 
stitutioa. Thomas H. Burrars {Ferfumery and Essent Oil Bee,, 

1919, 10, 104 — 136). — The author gives a systematic survey of 
various classes of chemical compounds containing only carbon, 
hydrogen, and oxygen, or only two of these elements, and attempts 
to trace the cause of their odour or the lack of it, certain general 
conclusions being drawn for each class of compound. It is obvious 
that certain groups and linkings are sources of odour, but there ^ 
are undoubtedly other powerful influences at work. Woker's 
theory that intramolecularly repelling forces increase the volatility 
of A compound, and consequently its odour, is partly correct, but 
breaks down withnertain classes of ring compounds. A moderate 
molecular 'weight increases an: odour; but a high molecular weight 
undoubtedly suppresses it.; In 'certain circumstances, the/eloSng of 

a ring does not affect the edour liuieh, although in other not very 
different cases the effeetTs' quite 'marketik'' ' ' 
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If tile various 'osmoptiores, or sources of odour, are examined, it 
will be noticed that there is always a possibility of unsatisfied 
partial valencies or residual affinities existing, for example, the 
oxygen atom, the benzene ring, multiple linking, etc., all sources of 
odour and all possessing residual affinities. The author believes 
that such unsatisfied residual affinities are the prime cause of a 
chemical substance having an odour. If these affinities can be 
satisfied intranxoleculaiiy, no odour results. Thus the alcohols have 
unsatisfied residual affinities, the glycols have not; the alcohols have 
an odour, the glycols have not. It is necessary to assume that these 


E-OH 


E-OH 

K-OH 


residual affinities can, under certain conditions, neutralise one 
another, and thus produce no odour, this neutralisation being 
infiuenced by the proximity of various gxmips. Thus with acids 
we may have 


0 I 

R-G — OH 



(I.) 


( 11 .) 


according as E is a light or a heavy group, substance I having an 
odour and substance II being odourless. On esterifying with an 
alcohol of low molecular weight, odour is again produced. 


W. G. 


Oxyhydrase, an Oxidising Reducing Ferment. Its Anti- 
toxic Function. J. E. Abelous and J. Aloy (Oompt, rend, Soc, 
Biol,, 1918, 81, 783—785; from Ohem, Zentr,, 1919, i, 383).— A 
ferment is present in milk as well as in other vegetable and animal 
secretions which can reduce nitrates and chlorates in the presence 
of an oxidisable substance (salicylaldehyde, anisaldehyde) . The 
ferment decomposes water with the liberation of hydrogen and 
hydroxyl ions, and thus has reducing as well as oxidising power. 
Oxyhydrase is a factor in the antitoxic defence of the organism, 
and is adapted to the anserobic life of the cells. H. W* 


The Quantitative Excretion of Silicic Acid in, Human 
Urine* M, GojsrxBEMAXX {Biooliem. Zeitsch,, 1919, 94, 163 — 173). 
— Normal human urine contains silica, the excretion of which may 
be raised by the ingestion of certain mineral waters. J. C. D. 


The Treatment of Wounds witk the Carrel-Bakin 
Solution. K. Otto {Dent. med. Woch,, 1917, 43, 174 — 175 ; from 
Chem, Zentr,, 1919, i, 123). — ^The prescribed methad of preparing 
the solution is too complicated for use in the field, and the following 
simpler process is recommended. Bleaching jxjwder (200 grams) is 
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ground with water and addition of the latter is continued with, 
constant stirring until the volume is 7 litres. A solution of sodium 
carbonate (140 grams) in water (2 litres) is added with, stirriiigj and 
til© solution is liitered, A solution of boric acid (40 grams) in water 
(1 litre) is added to the filtrate. Since this solution often causes a 
Inirning sensation it was later reduced to lialf strength and, in this 
form, rendered good service. Treatment with JJaldn’s solution lias 
chiefly a propli^dactic value. H. W. 

Beliavioiir of Guiaamic Acid and its Derivatives in the 
Animal Body. Hidbzo Ando (A BioL Chem., 1919, 38, 7 — 11) ~ 
— a-Benzoylaniinocinnamic acid and o-beiizoyiaininocinuaniic acid 
were recovered from the urine unchanged after sub cutaneous or oral 
administration to dogs or rabbits. Only small amounts of a-benzoyl- 
amino-p'-hydroxycinnamic acid could be so recovered. Adiniiiistra- 
tions of cinnamoyltyrosine by the mouth were followed by tlie 
appearance of hippuric acid in the urine. The substance is appa- 
rently broken down by the animal organism. 

Ci ?i uam oyl t yronin <?, 

6h*C6H4-ch2-ch(C02H)-nh*co-ch:chpii, 

was obtained as its ethyl ester (m. p. 130^^) by the action of sodium 
carbonate on mixed solutions of cinnainoyi chlorid© and tyrosine 
ester in chloroform. On hydrolysis with sodium hydroxide, cinnam- 
oyltyrosin© was obtained, crystallising in polygoual ]>risinB, m. p. 
166—167'^. ' ‘ J. G. D. 

Metabolism of the Furan and Hydrofnran Derivatives 
in the Animal Body. Nobuyoshi Suzuki (A Biol, Cliem., 1919, 
38, 1 — 5). — Hydroxymethylpyromucic acid was isolated from the 
urine of rabbits which had received subcutaneous or oral adminis- 
trations of chitose. ' 4'. G. 1). 


Chemistry of Vegetable Physiology aad Agriculture. 


Absolute aud Relative Disinfecting Power of Elements 
^d Cbemioal Compounds. Hans Pbiedenthal (Bioohem. 
Zeitsch., 1919, 94, 47 — 68). — An exhaustive study of the disinfect- 
ing powers of a large number of products. The relative disinfecting 
powers of the elements in each group of the periodic classihcation are 
gwen^ as well as information regarding many organic disinfectants, 
pea .further, J. Soe. Chem. Ind., 1919,'JuJy.] J. C. D. 

f^^Effects Of Acids, Alkalis, and Sugars on the Growth 
and Formation of Ikdole by BaoilluB coli. Fkank John 
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ii, coU in 2% peptone is determined by almost the same initial 
eoiiditions of acid and alkaline reactions as is the case wlieii fermen- 
tation is conducted in 2% dextrose peptone. The approximate limits 
of initial reaction are ^^^ = 4*27 to 9‘87. A change of the initial 
reaction of the medium, results in a change, similar in direction, but 
smaller in magnitude, in the final reaction of the culture. For A. coU 
grown in 2% dextrose peptone, whilst the initial reactions of the 
media vary from ;/:^£j. = 4’30 to 9‘82, the fi.nal reactions only vary 
between pjj = 4’27 and 4'82. When grown in 2% peptone the initial 
reaction may be from Pii = 4*30 to 9*37j and the final reactimi 
from pjj. = 5*92 to 8*55. 

The proteolytic fermentation resulting in the peptone medium 
causes an increase of final alkalinity, unless the initial reaction lies 
between p' 3 ,^ = 9'37 and 8 '48, in which case the final reaction is less 
alkaline than the initial reaction. The saccliarolytic fermentation 
of B. coli in 2% dextrose peptone produces approximately constant 
amounts of acids and no appreciable amount of ammonia; on the 
other hand, when in a peptone medium the organism produces 
ammonia and acids in increasing amounts as the initial reaction of 
the medium increases in alkalinity. Formation of indole is retarded 
by the presence of free alkali or acid, whilst certain sugars also 
inhibit the' formation of this substance by depressing tlie proteolytic 
activity of the bacillus. J. C. D. 

Tlie Action of Electrolytes on the Electrical Conductivity 
of the Bacterial Cell and their Effect on the Rate of 
Migration of these Cells in an Electric Field. C. Sheareb 
(Proc, Cambridge Phil, Soc., 1919, 19, 263 — 266). — A thick, creamy 
emulsion of the meningococcus or B. coli in neutral Binger’s solution 
(that is, one in which the sodium hydrogen carbonate is left out) has 
a resistance, as measured by electrical conductivity determinations, 
more than treble that of the same solution without the bacteria. If 
in place of BingeFs solution the emulsions are prepared with a solu- 
tion of sodium chloride having the same conductivity as the Binger^s 
solution, a high resistance is obtained at first, but this rapidly drops, 
and at the end of thirty to forty minutes is the same as that of the 
saline solution alone. Further, it is found that immersion in such 
a solution for several hours kills Ibhe bacteria. If , when the resist- 
ance of such an emulsion in sodium chloride solution has dropped 
to normal, a little calcium chloride is added, the bacterial emulsion 
regains its high resistance and the bacteria are uninjured. Potass- 
ium, lithium, and magnesium chlorides act like sodium chloride, 
v/hilst barium and strontium chlorides act like calcium ' chloride. 
These results agree with those obtained by Loeb, Osterhout, and 
others with animal and plant cells. 

The positive tervalent ions of lanthanum nitrate, and cerium 
and neo-ytterbium chloride and the negative tervalent ions of 
sodium nitrate appear to have no action in increasing or decreasing 
the r«istance of the bacterial cell as determined by the conductivity 
"method^ 'when ' used in very dilute 'solutions. On the' other, hand, 
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these salts and especially lanthanum nitrate, have a marked action 
ill changing’ the rate of migration of these bacterial cells in im 
electric held. Tlie addition of the lanthanum nitrate reduces the 
rat© of migration, or, in other words, considerably alters tiie nature 
of the electrical ciiarge^ on the bacterial cell wall. W. G. 

Decompositioii. ol Betaine by the Bacteria of Guanol/® 
a Fertiliser Prepared irom Molasses Waste, Alfekd Koch 
and Alice Oelsnek {Blochem, ZeiUch,, 1919, 94, 139 — 162).— 
Organisms were found which attack betaine with the formation of 
trimethylamine', ammonia, and carbon dioxide. M©thyl alcohol, 
formic acid, and acetic acid in small amounts appear to be the inter- 
mediate products in the production of carbon dioxide. [See further, 
J. Soc. Ckem. IncL, July, 1919.] J. C. D. 

Action of Mixtures of Certain Salts on the Lactic Acid 
Fermentation. Chables Richet and Hekey Caedot {Compt. rend, 
So-c, Biol., 1918, 81, 751—755; from Ghe?n. Zentj\, 1919, i, 380). — 
The action of combinations of antiseptic salts on the lactic acid 
fermentation has been examined. Action is not additive ; the more 
potent salt (copper sulphate) behaved after addition of cadmium 
sulphate as if the latter were not present. Addition of the sulphates 
of copper or zinc did not modify the antiseptic action of cadmium 
sulphate. H. W. 

Fumaric Acid Fermentation ol Sugar. 0. Wehmeb {Ber., 
1919, 52, [A], 562— -564).— A reply to Ehrlich (this voL, i, 239) 
denying tliat EhhoffUH niprimn.^ produces fumaric acid. J, G. W, 

InEuence of Varying Barometric Height on the Course 
of Alcoholic Fermentation and on Biological Processes in 
General. August Rippel {Cenlr. Baht. Bar,, 1917, [li], 47, 
225 — 229; from Ohein, Zentr,, 1919,. i, 34). — The curves showing 
loss in weight due to the escape of carbon dioxide duriag slow fer- 
mentation show distinct zig-zags. : due'^ to ■■ vailationa in the atmo- 
spheric pressure,, the curve sinking with, rising pressure' and rising 
with decreasing pressure. 'The natural effect' of change of pressure 
on the evolution of carbon 'dioxide must a'ffect the course of fermen- 
tation in proportion as the yeast is influenced by the degree of 
saturation ol earbo.n dioxide. The same considerations also' apply 
to other biological processes in which a gas is evolved (amino'iiia, 
hydrogen sulphide, etc.), and a similar influence must also' be opera- 
tive in' nature, . H. W. 

; Ferment Action, IV.. Further Studies on the Adsorption 
:oi,, Mixtures of Amino-acids with Polypeptides and Other 
:,St3hstances. B.ehaviour of Amino-acids and Polypeptides 
/towards, .Alhumin Solutions, .Blood-Serum, and during 
,the'; .Coagulation of .Sols,. ' Emil.'Abdbbhalpbn and Andoe Eod'ok 
-::{Fementforsck., 1918,' 2, .211—224 ; 'from, Ckem. Zentr., 1919^ i, 
M— 96., ' Compare A., 1917, i,' 306;;:19I9,.ii, .49, 50)',— The, previous 
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observatioii that the presence of carbohydrates diminishes the 
adsorptive power of animal charcoal towards polypeptides^ and that 
conversely the adsorption of carbohydrates is adversely influenced 
by polypeptides, whilst in the presence of amino-acids the displace- 
ment of adsorption is one-sided, is confirmed by further examples. 
Thus the behaviour of proline is similar to that of other amino-acids, 
whilst glycine anhydride and pyrrolidonecarboxylic acid behave like 
dextrose. It is found that amino-acids and polypeptides can, in 
certain circumstances, be completely displaced by other amino-acids 
or higher polypeptides without the latter suffering displacement, hut 
that the greater number only cause partial displacement. 

The behaviour of various sols in this connexion has also been 
investigated with the possible aim of measuring the rate of adsorp- 
tion and investigating its degree of dependence on the hydrogen-ion 
concentration of the solution. The sols investigated (ferric hydr- 
oxide, aluminium hydroxide, and arsenic sulphide) did not, however, 
adso'rb amino-acids and polypeptides during coagulation. On the 
other hand, glycyl- ^-leucine was adsorbed by coagulating blood 
serum. H. W. 

Ferment Action. ¥» Ultrafiitration Experiments with 
Mixtures of Amino-acids or Polypeptides with Yeast Juice. 
Evidence for the Colloidal Condition of Ferments and 
Extension of the Adsorption Theory, Emil Abderhalden 
and Andor Fodoe {Ferment forsch,, 1918, 2, 225 — 250; from Ghem , 
Zentr,^ 1919, i, 96. Compare preceding abstract). — The quantity 
of water employed in the maceration of yeast has great influence on 
the activity and stability of the juice. When ten times the amount 
of water is used, a stable juice, which is immediately active, is 
obtained; when three times the quantity of water is used, the initial 
activity of the juice is slight, but increases rapidly on keeping, and 
finally reaches a maximum which is never attained in the former 
case. Difference appears to depend on an alteration in the state of 
the ferment, for example, its dispersivity with dilution. In this 
connexion, a series of ultra-filtration experiments have been per- 
formed, The extracts, obtained from various dried yeasts, had very 
differing activities towards glycyl-Z-leucine. Yeast juices mixed with 
the latter or with ’Z-leucine pelded filtrates which were always poorer 
in amino-nitrogen than the original mixtures, the loss being rela- 
tively greater from dilute than from concentrated solution. The 
originally inactive yeast juices alsO' had power of adsorption, and the 
equilibrium is independent of the amount of hydroxyl ions present. 
Adsorption occurs with polypeptides (glycyl-<!^-leucine) which are 
not attacked by yeast juice. Under equivalent conditions, the 
adsorption of a complex polypeptide is greater than that of a dipep- 
tide. With decrease in the fermentive activity of a juice by age 
or by heat a decrease in adsorptive capacity is observed which may 
sink to zero. Considered in connection with the observation that 
adsorption can occur with inactive juices, this leads to the deduc- 
' TOL* OX¥I« ■ i 2 



i 870 


ABSTRACTS OIT CHEMICAL PAPiUES* 


tioB that whilst adsorption of the substrate by the colloidal ferittent 
precedes fissioiij the latter process does not necessarily follow the 
former. Further evidence is shown by the behaviour of glycyl*-/- 
leucine, which, at 0*^, is adsorbed by yeast e^ctract, but not deconu 
posed. 

The temperature'coefficient of fission of polypeptides generally lies 
between 1*3 and 2*4 according to conditions (yeast extract, tem- 
perature, hydrogen-ion concentration, and substrate). The optimum 
temperature for ^jj.=:7*50 is between 50^ and 55®. 

The cMef results of the work in this field are collected and 
reviewed. H. W. 

Tlie Nitrogenous Constituents of Yeast. Jakob Mbisen- 
HEiMEB (ZeitscK phydoL Ghem., 1919, 104, 229 — 283). — An inves- 
tigation of the nature of the monoamino-acids present in the pro- 
ducts of aixtolysis derived from bottom and top fermenting yeasts. 
The estimations were carried out by the ester method of Fischer. 
Glycine, alanine, valine, leucine, proline, phenylalanine, aspartic 
and glutamic acids, 'tyrosine, and tryptophan were identified. Serine 
and cystine were recognised with less certainty, and there was also 
evidence of the presence of an aminobutyric acid. Glucosamine was 
isolated from the cell residue of the autolysis. J. C. B. 

Enzymatic Power of Yeast. Th. Bokorny {Allgem, Brail,- 
Ilopf, Zeit,, 1918, 58, 1093—1094; from Oliem,, Zentr,, 1^1% 
i, 96 — 97), — Experiments are described on the inhibiting action of 
disinfecting agents, even in minute quantity, on the fermentative 
activity and other enzymatic powers of yeast. Formaldehyde (0*2%) 
retards growth and fermentation, the yeast is killed, as is also the 
fermentation ferment; 0*05% does not destroy the activity of the 
latter. 0’1% Kills zymase within two days, but 1% does not render 
invertase inactive in the same time, sugar solution being strongly 
inverted. It is therefore possible with the aid of formaldehyde to 
prepare a yeast which can invert, but not ferment, sugar. Phenyl- 
hydrazine (0*6%) inhibits the fermentation of maltose, but not of 
dextrose. Fermentation persists 'slightly in the presence of mercuric 
chloride (0*02%), but is inhibited by 0*1%, although sucrose is still 
powerfully inverted. The action of silver nitrate is similar. Alcohol 
(10%) does not cause a permanent inactivity of zymase within five 
day^, and, even after twenty days, slight fermentative power persists. 
Absolute alcohols destroy the power to ferment within ten minutes. 

^ H. W. 

Alteirations m the Metabolism and Cellular Permeability 
ttt';''T*emp©ratiires'near the^reeziag Point., 

(Amt M. AemS.Bmem, 19 19,, {v],.. 28^ i,,''20fi---2O'9).— When,: cooled 

to a temperature olosely\approa<dimg;tW,,ireering'^poinV endo- 

oarp cells of, theuhnond ''exhibit a .pr 0 gr,'essiv© inGrea,se 'of', the: i'Cfe'llular 
permeability, which is rendered evident by rapid emission of water 
from the tissue in a dry atmosphere' and by exosmosis of substances 
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from tlie tissue inamersed in water. This phen omen on is accelerated 
by the presence of certain compounds which penetrate rapidly into 
,the cell, such as glycerol, ethyl alcohol, citric acid, and free alkali. 
Such increase in cellular permeability is accompanied by rapid 
destruction of the sugars ; this effect may be restricted by supplying 
either substances capable of being absorbed and utilised for the 
respiration, for instance, glycerol, ethyl alcohol, or citric acid, or 
substances which retard the exosmosis of the sugars, or intermediate 
products of the respiration, such as sodium chloride, potassium 
phosphate, and citric acid. Sugars (sucrose, dextrose) present in 
the external liquid do not exert a similar restricting action, since 
they are not absorbed. A further phenomenon caused by the low 
temperature, is intense auto-digestion of the proteins, this being 
enhanced by exosmosis of the soluble products of the digestion and 
by rapid destruction of the sugars. T. H. P. 

Influence of Fluorides on Vegetation- A Preliminary 
Experiment in Flower Pots. Armand Gautime and P. 
Olausmanh (Gompt. rend,^ 1919, 168 , 976 — 982). — As the result 
of pot trials, using wood charcoal to which the necessary nutrients 
had been added as a culture medium, the authors find that fluorine 
in the, form of potassium, fluoride exerted a favourable influence 
on the growth of seven species of plants, had no effect on three, 
and caused a lower crop yield in the case of three. W. G. 

Comparative Rate of Absorption of Various Salts by 
Plant Tissue [Carrot and Fotatol- Walter Stiles and 
Peanxltn Kidd (Proc. Roy. Soc., 1919, [,S], 90, 487 — 504). — ^The 
rate of absorption of various chlorides, sulphates, nitrates, and 
potassium salts from solutions of 0*02i7-coiicentratio'n was 
measured by the electrical conductivity method. A rapid with- 
drawal of salt from solution occurred during the firfst few hours, 
after which the absorption proceeded to an equilibrium over a 
period of several days, the curve being approximately logarithmic 
in the' latter case, Cations were absorbed in the orders K, Oa or 
Na, Li, Mg or Zn, Al, and K, Na, Li, Ca, or Mg, and anions in 
the orders SO 4 , NO^, Cl, and ISTOg, Cl, SO 4 , during the initial and 
equilibrium periods respectively, these results being generally in 
agreement with those obtained by Ruhland, Pitting, Pantanelli, 
and Troendle, who failed to differentiate between the initial and 
equilibrium stages. -The rate and extent of intake of one ion of 
a salt were found to be influenced by the nature of the other ion, 
and, as previously observed by Pothert and Meurier in the case 
of alliminium sulphate, aluminium was absorbed much more 
rapidly -than its anion. According to Troendle, the rate of absorp- 
tion of tEe metallic ions in any group of the periodic classification 
increases with "the atomic weight. It is pointed out that. although 
this view is not contradicted by 'the, present results, the'' latter show 
equally that the, initial rate of absorption is largely dependent bn 
; the ' mobility of the dons or diffusibility of the salt, "and that" the ■ 

f 2 
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position of equilibrium appears to be governed by sorne quite 
different pro]>erty, since at tbis stage tlie bivalent iorivS^ Ca^ Mg^ 
S’04, are absorbed to a much smaller extent than the univalent 
ions, K, Na, Cl, NO3. W. E. P. P. 

Fatty Oil from the Seeds of the Evenmg Primrose 
[Oenothera biennis], and a Hew Linolenic Acid* A. 
Hbiduschka and K. Luet {Arch, Fharm,, 1919, 257, 33 — 69). — 
The air-dried seeds of the evening primrose contain water (13*95%), 
crude proteins (13*38%), fat (16*93%), fibre (14-56%), nitrogen-free 
extractives (35-03%), and ash (6*15%). The oil was obtained by 
extraction of the crushed seeds with ether, and formed a golden- 
yellow substance resembling poppy oil in taste and odour; it 
remained completely liquid at 0°, but a few solid particles separated 
at -IP. It had 0*9283, 7?]fT*4722, acid number 0, saponifi- 
cation number 195*2, Eeichert-Meissel number 2*61, Polenski 
number 0*57, iodine number 148*92, Hehner number 94*94, acetyl 
number 13*9. It was optically inactive and a member of the class 
of drying oils. The volatile fatty acids consisted mainly of hexoic 
acid (0*81%). Separation of the unsaturated and saturated fatty 
acids was effected in the usual manner by means of the lead salts, 
and the former were brominated in glacial acetic acid-ethereal 
solution. Under these conditions, a sparingly soluble hexahromo- 
y-linohnie acid, microscopic needles, m. p. 195 — 196^ (decomp.), 
separated which, when treated with zinc and alcohol, yielded 
y-Unolmic acid as a yellow substance of unpleasant odour. Tetra- 
bromo-a-linoleic acid, tetrabromo-jS-linoleic acid, and dibromo-oleic 
acid were identified in the filtrates from hexabromo-y-linolenic 
acid. The unsaturated fatty acids contain y-linolenic acid (2*50%), 
a-linoleic acid (30*20%'), j8-lin oleic acid (38*11%), and oleic acid 
(29*19%), Oxidation of the nnsatnrated fatty acids with perman- 
ganate yielded dihydroxystearic acid, a mixture of tetrahydroxy- 
stearic acids, and y-hexahyd/roxy^tearic acid, minute needles, m. p. 
245° (decomp.). 

Practionation of the saturated fatty acids from alcohol or by 
means of their magnesium salts led to the isolation of palmitic acid 
and a substance the properties of which agree with those of daturic 
acid; theoretical considerations caused the authors to doubt the 
natural occurrence of the latter acid, and experiments on the frac- 
tional distillation of the substance with steam showed that the 

daturic acid ” obtained from the evening primrose, at any rate, 
was a mixture of palmitic acid (and possibly stearic acid) with 
acids of greater molecular weight. 

The imsaponifi able matter of the oil contained phvtosterol 
(2*27%), the acetate of which had m. p. 130*3° (corr.). H. W. 

iB^estiarations OB the AnthocyaniB Metabolism on the 
Basis ol the Chemical Properties of the Anthocyanin Group. 

'K. NoA'Ok '561—628; from PhysioL 

"';4, , 99),-^-A' study of : JPofyffmim.-iWmpmeMm various, 
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Paeonia species and varieties. In the first days, leaves of Poly- 
goiiitm. comiiactmn have an intense red coloration, wliich fades away 
in the following days, and the leaves finally become green. The 
follo-wing explanation of this phenomenon is suggested. Antho- 
cyanin is dissociated by means of an enzyme into anthocyanidin 
and sugar. The anthocyanidin is isomerised into a colourless 
pseudo-base, and this, during its oxidation, can become transformed 
into a yellow pigment which, bv photochemical reduction, may again 
give the pseudo-base of anthocyanidin. The amounts of antho- 
cyanidin and its oxidation product vary inversely with one another. 
The variations are influenced by light, since the pseudo-base is 
formed by photochemical reduction of the oxidation product of the 
pigment. In the dark, anthocyanidin is again oxidised, this 
process being accelerated by heat, light and temperature thus 
having an antagonistic action. An oxidation product of antho- 
cyanidin, but not anthocyanidin itself, is found in the vegetative 
organs of various Paeonia., and the amount of this oxidation pro- 
duct varies directly with the amount of anthocyanin in the plant. 
In the flowers, in addition to the oxidation product, the antho- 
cyanidin pseudo-base mav occur, but only in small quantities, and 
without any relation to the amount of anthocyanin formed in the 
development of the flower. W. G-. 

Occurrence of Vanillin, Edmund O. von Lippmann (.B-er., 1919, 
52 , \B\ 905). — The occasional presence of vanillin in potato tubers, 
particularly in the layers immediately beneath the skin, has been 
frequently observed. It is now found that vanillin can also be 
extracted from the fresh, blue blossoms (but not from the white 
ones); it disappears fairly rapidly from the plucked flowers. 

H. W. 

Preparation of Sucrose from Plants. E. Wintbrstbin 
(Zeitfieh. physiol, Ohem,, 1919, 104 , 217 — 219). — The ether ex- 
tracted fruits of Sapmdths niilis were extracted with boiling alcohol 
in the presence of potassium carbonate- The filtered extract, after 
concentration, was treated with freshly precipitated lead hydroxide 
for six days. From the lead-free fltrate, a fraction was obtained 
by extraction with methyl alcohol, which gave sucrose on crystal- 
lisation. J. C. I). 

The Protein Extract of Ragrweed Pollen. Frbdebick W. 
Heyu (/. Am,er. Chem., Soc., 1919, 41 , 670 — 682. Compare A., 
1917, i, 618). — Three large samples of ragweed pollen have been 
percolated with ether and 95% alcohol (loss in weight, about 22%), 
and the residue examined for proteins by repeated macerations with 
(a) water, (b) 10% salt solution, (c) 0-2%r potassium hydroxide. 
The aqueous extract was found to contain an albumin (I* 2%), 
coagulating at about 45—50*^, and proteoses (3%), and when partly 
saturated with ammonium sulphate gave a precipitate -consisting 
of ^ albumin and. proteose in the ' proportion' 3:1, and causing 
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anaphylaxis in guinea-pigs. After precipitating all the protein 
from this extract by means of ammonium sulphate, and then 
removing the sulphate, phosphotungstic acid gave a precipitate of 
the follomug bases: adenine, guanosine (?), histidine, arginine, 
lysine, and aginantine, these being identified by the usual methods. 
The 10% salt extract gave a. small amount of the above albumin 
and but very little evidence of the presence of a globulin. The 
dilute alkali extract contained the chief protein, which is therefore 
a glutelin, amounting to about 2*9% of the weight of the pollen, 
and appearing as an almost white, dusty powder. J. C. W. 

A Proximate Analysis of Humex crispusy and a Com- 
parison of its Hydroxymetliylantliraqiiinones with, those 
from Certain Other Drugs. George I). Beal and Ruth E. 
Okey (J. Amer. Ghem. Soc.y 1919, 41, ,693 — 706). — ^An examina- 
tion of the extract made by percolating the dried and powdered 
root of the common yellow (curled) dock with cold 95% alcohol. 
The constituents which are soluble in water, yielded stnall quanti- 
ties of emodin, a mixture of emodin monometliyl ether and chryso- 
phanic acid, dextrose and a little Iseviilose, and organic acids and 
much resinous material. The insoluble portion of the extract con- 
tained emodin, its monomethyl ether, chrysophanic acid, a phyto- 
sterol, palmitic, stearic, and erucic acids with lower unsaturated 
and higher saturated fatty acids, a small amount of a hydrocarbon, 
an essential oil, some glucosides, and much resin. 

A cursory examination of cascara and aloes has also been made, 
mainly with the aim of isolating their emodins. Bum ex emodin 
IS identical with that of cascara (Jowett, A., 1905, ii, 192) and 
isomeric with the aloe-emodin of aloes .and senna. The phytosterol 
is also the same as the '^kamnol of cascara. 

The yield of emodin from the dried dock root is about 0*1%, and 
that of chrysophanic acid somewhat less. This compares favour- 
ably with the quantities obtainable from more expensive drugs. 

j. a w. 

' Toxicity of, Alkali^*' Salts. Thakpr Mahapeo Singh 
\8ml fc*., 1918, 6. 463—477). — ^An examination of the effect of 
various sodium salts on ammonifying, nitrifying, and nitrogen- 
fixing organisms, and on the germination and growth of wheat and 
peas. Arranged in order of descending toxicity, the salts examined 
ar© sodium chloride, nitrate, carbonate, and sulphate, the per- 
centage of the anion, and not of the cation, being the determining 
factor. Small amounts of each of the different salts used stimu- 
lated both crop growth and bacterial activity, the amount varying 
"with the crop grown. The toxicity point as found when salts were 
used in combination, as under field conditions, agreed very closely 
with the poinfe found when the individual salts were used. The 
tokiO' 'point' of the oomM'B'ed^ ©'altS' depended 'on the .percentages 'of 
the chlorides, nitrates, ; carbonatepAnd ' enll)hates and' the 

combination in which they existed'.;' 'GalOTm', sulphate, when 'pre'sen^ 
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lowered the toxic point of the chloride, carbonate, or nitrate of 
sodium « W» G, 

Alfalfa [Lncarae] lavastigation* ¥II» Alfalfa Sapoaia^ 
C. A. Jacobsen (/. Ame7\ Chem. Soc., 1919, 41, 640 — 648). — When 
alfalfa hay is extracted with hot alcohol and the solution is cooled, 
a voluminous, green precipitate is deposited, from which ether 
extracts two ketones, myristone and alfalfone (A., 1912, ii, 80 3 
i, 239). The insoluble, gummy residue left in the Soxhlet thimble 
contains a saponin, whicn may be isolated by dialysis of. the aqueous 
solution and reprecipitation with alcohol. Alfalfa [lucerne] 
saponin, C 2 ; 7 H 370 i 6 ]Sr, is a brown, amorphous powder, decomp. 
280 — 300*^, readily soluble only in water and glycerol, and may be 
hydrolysed to a sapogenin, CigHi 30 ;iQN, dextrose, and a pentose. 
It also forms an acetyl derivative, but this may be the acetate of 
the sapogenin. Its solution has an enormous surface tension, 
minute quantities producing a remarkable foam in aerated 
beverages, and bj^ibbles 4 inches in diameter being possible with a 
25% solution. 

The saponin differs from most compounds of this type in con- 
taining nitrogen. It is also abnormal in that it does not hsemolyse 
blood. It is toxic to fish, but this generally accepted property 
of saponins as a class seems to be due to their power of preventing 
the diffusion of air into the water, for the golden carp, which has 
the instinct to rise to the surface to breathe, will live in saponin 
solutions (1 to 35,000), whereas the black bass succumbs. Alfalfa 
saponin causes acute local irritation and death when injected sub- 
cutaneously, but is harmless when taken per os. 

The crude saponin is accompanied by a yellow substance, 

saponin X,” and alfalfa also contains two proteins and a bitter 
principle, which are being investigated. J, C. W. 

Effect of Manganese on the Growth of Wheat « A Source 
of Manganese for Agricnltnral Fuirposes. J. S. MoHargue 
(t/. Ind, Eng. Chern,, 1919, 11 , 332 — 335). — Besults of pot 
cultures showed that the addition of manganese increases the size 
and nitrogen content of wheat grains, and stimulates the growth 
of the plant 3 the most favourable quantity appeared to be about 
0*028% of manganese, calculated on the total weight of the soil in 
the pot. It was added in the form of manganese carbonate. 
Basic slag contains an average of 4*8% of manganese, and it is 
possible that some of the benefit to crops resulting from the us© 
of this fertiliser is due to the presence of manganese. W, P. S. 

SoluMlity ' ‘ of the Calcitim, Magnesium, and Potassium 
in ' such Minerals; as Epidote, ' Chrysolite, and Mnscovit©y 
especially in regard to Soil Belationships. R. F. Garbinbr 
(/. Agric. Bes., 1919, 16, 259- — 261).— When the finely powdered, 
minerals were left in contact with the aqueous extract frotn * an 
acid soil for two months at 25^, it was found that P 6 % of the 
total calcium in the epidote, 0 * 21 % of the magnesium in the 
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chrysolite^ and from 11 to 21% of the potassium in tlie iiiiiscovite 
was extracted under the experimental conditions. W. G. 

Decompositioa of Cyanamide and Dicyanodiamide in tke 
SoiL G. A. OowiE (/, Agric, Sci., 1919, 9^ 113 — 136), — Experh 
inents on held plots and on soil in pots show cyaiiamicl© to be 
decomposed in soil, yielding ammonia, which is then nitrified in the 
usual way. The conversion of the nitrogen of the cyanamide into 
nitrate is almost quantitative. Dicyanodiamide undergoes no 
decomposition. On adding both substances together to soil, ifi is 
found that the dicyanodiamide does not prevent tlie formation of 
ammonia from the cyanamide, but that it largely prevents nitrifi- 
cation. In a mixture of the two substances containing 25% of 
dicyanodiamide, only 22% of the nitrogen is converted into nitrate, 
and in a mixture containing 75% of dicyanodiamide, only 5%. 
Dicyanodiamide is thus toxic to the nitrifying organisms. On 
the ammonifying bacteria it has no effect, as dried blood readily 
undergoes ammonification in its presence, and the ammonia pro- 
duced accumulates in the soil owing to the action of the nitrifying 
organisms being prevented. These results show that cyanamide is 
not normally converted into dicyanodiamide in soil; they also 
suggest the possibility of a di-imino-formula for dicyanodiamide. 
[See also J. Soc. Gherru Ind., 1919, 380a.] J. H. J. 

Soluble Noa-protein Nitrogen of , Soil. R, S. Snyder and 
R. S. Potter. (Soil ScL^ 1918, 6, 441 — 448). — Erom a further study 
of the method previously described (A,, 1917, i, 75), the authors 
find that, in oi'der to obtain the maximum soluble non-protein 
nitrogen from basic soils, they should be extracted with 1% hydro- 
chloric acid until the washings show no calcium. - It is unnecessary 
to extract acid soils with the acid. Nitrates in the acid extract 
may be reduced by Devarda’s alloy after making the extract faintly 
alkaline. The examination of a number of soils shows that the 
amount of the unknown soluble non-protein nitrogen is usually 
decreased by an application of lime, although there are exceptions. 

Manuring Experiments with * * Kalikalk. ” If. G. SduERBAUM 
(Medd. No. 163, GentralcmHalt^n fdndks, jordhruk; from Bied* 
ZeMr., 1919, 48, 135 — 136), — This preparation (prepared by heat- 
ing together potash felspar, limestone, and gypsum at 1160°) gave 
good results in the manuring of oat crops. [See further, /. Soc* 
Gliem. Ind., 1919, July.] J. C. D, 

,, Organic Nutrients , ' lor,| Green Plants, Th, Bokoent 
(Biochem* ZeiUch*^ 1919, 94, 78 — 83). — Sulphite lye from the 
cellulose industries, even after the removal of the majority of the 
sugar, is of considerable value as a manure. The value of human 
urine, as a nutrient for plants ; is also great. The presence of 
hippuric acid in the urine of certain domestic animals makes this 
waste product less useful than human urine. This may be due to 
the toxic influence of the henajoic acid. J. C, D. 
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The Atom Model ol Rutherford and Bohr in Chemistry;- 
A. E. Lacomble (iJhem. Weehhlad, 1919, 16, 832 — 834). — A dis- 
cussion of various difficulties wliicli arise in the furtlier development 
of the ideas suggested by Buchner (this voL, i, 245) in his applica- 
tion of the Rutherford-Bohr theories of atomic structure to the case * 
of atom linking in organic compounds. If the single bond between 
two carbon atoms be constituted by the attraction of two valency 
electrons revolving in an orbit perpendicular to the line joining the 
two 2 )ositiv© nuclei, then, in addition to the electrostatic field, an 
electromagnetic field is established the direction of which is deter- 
mined by the sense of the motion of the electrons in the orbit. In 
the case of the methane molecule there would thus b© several 
possible isomerides owing tO' the possibility of positive or negative 
rotation of the electrons in the four atomic bonds as viewed from 
the carbon nucleus. Two of these isomerides are symmetrical, the 
rotations in on© being all positive and in the other all negative. 
These are enantiomorphous isomerides, and each gives rise tO' one 
derivative of the formula CH 3 E, and one CH 2 R 2 . unsymmetri- 

cal possibilities may be represented as -f + H — , 4 * + ? 

^ . Each of these gives two^ isomeric mono-derivatives of the 

formula CH3R. As these are unknown, it may be assumed that 
■only the symmetrical forms exist. In chains of carbon atoms 

positive carbon atoms must alternate with '^negative” atoms, sO' 
that a closed ring is only possible with an even number of atoms, 
unless for the odd atom an abnormal structure is assumed, which 
would again render possible the existence of unknown isomerides. 
It is also pointed out that the displacement of the electrons to form 
orbits between the carbon atoms of the diamond would probably 
]>e indicated in the Rontgen diagram of the crystal by the presence 
of lines. Such lines have not been observed. W. S. M. 

The Mature of the Ethylenic and Acetylenic Linkings in 
Carbon Compounds. W, E. Gaenbe (CJiem. News, 1919, 119, 
16—17). — -The appearance or disappearance of the unsaturated 
linking in carbon compounds is generally accompanied by tram- 
elimination or ^raws-addition of the groups leaving or entering the 
molecule. An explanation of the mechanism of such reactions is 
offered in terms of Bohr’s theory of the arrangement of the atoms 
and electrons in the molecule. It is shown by means of diagrams 
that when two univalent atoms, for example, hydrogen and 
bromine, become detached from two adjacent carbon atoms, with 
formation of an etliylenic linking, this is more likely to occur in the 
trans- than in the c^>-position. , E. H. ,E. 

New 'Practical Method of Carhomismg Coal at Low 
.Temperatures. Frakz Eisoher and W..,Gbuui)^ (Ren, T919, 
';;’52, ' [R] , 1035 — 1039) .—Difficulties ■ are . encountered ^ in carbonising 
voiu cxvf* L r , 
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considerable quantities of coal at low teiuperatiires in a reasoinibic 
time since^ owing to tli© low thermal conductivilry ol‘ the niaterialj 
the heat penetrates so slowly into' the interior of the charge that 
the outer portions readily hecome overheated. The authors consider 
that the conditions essential for success are that the volatile portions 
should not be heated to- a teniper'ature higher than that necessary 
for their volatilisation and that they should not he exposed tO' this 
temperature for an unnecessarily long period. They liave therefore 
constructed a cylindrical retort which can be rotated round a hori- 
zontal axis. The latter is hollow, hut isjdiigged in the middle. 
Through the one end steam is admitted which carries oh the volatile 
products through the other end tO' a suitable condensing arrange- 
ment. The furnace is heated from underneath hy a series of gas 
burners fed with air under pressure, whilst loss of heat is prevented 
by enclosing the furnace with a metal sheath. A thermo-couple 
is placed in the axis. The furnace permits the distillation of 
20 kilos, of coal in one to twO' hours. Distillation generally com- 
mences at about 350*^ and is complete at 500*^. The yield of tar is 
3 — 30%, according to- the kind of coal used. The first portions of the 
oils are lighter than water, the last portions are heavier, the mean 
density being slightly greater than unity. The tar appears in thin 
layers as a golden-red oil, which is more or less viscous according to 
the kind of coal used. H. W. 

Faraf&n from CoaL W. Gluud 1919, 52, [B], 

1039 — 1053).^ — The occurrence of parafhn in low-temperature tars 
has been frequently noted, but little is known as to the nature of 
the individual components. The author has therefore investigated 
the tar derived from a Mond gas plant fed with a gas coal and finds 
the paraffin to- be a. mixture of saturated normal paraffins 
terminating with C 20 Heo? which hexa- and hepta-cosane pre- 
ponderate. The series thus appears to be less comprehenBive than 
with brown coal paraffins. 

[With Fee. Hennv Hoveemann.]— T he paraffin exists, as such in 
the crystalline state in the tar, from which it is isolated by treat- 
ment of the latter with acetone; in the earliei* experiments attempts, 

: were 'Made to,, isolate a pure product by repeated crystallisation of 
'the crude, , substance, , first from' acetone and 'subsequently from 
benzene. ''In this manner, ' heptacosane was/ ultima'tely isolated. 

: /Better results, however, 'Were obtained by repeated fractional dis-'" 
'-tillation of the crude product under diminished pressure 'and 
't'alEsation of '.bhe^ individual fractions when necessary. . The coffi-''/ 
‘ /''plete series from to could thus be 'isolated, the iden- 

; nf '^the products" bemg'',,^tablished by direct co'm'parison with 
, thb "synthetic ' substahces. , Heptocosane was prepared by the action 
of phosphorus pjentachloride Cn myxistone and treatment of the 
chloride with hydriodic acid; Contrary usual assumption, 

however, the intermediate product was found to he v^X'^lrichloro-ii- 
heptacomiic, needles, m. p. aboht 309, the formation of which is 
attributed to the ketone reacting in its enolic form and addition of 
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ciii o ri I i.e occurriii g 


at a iiighex* teiuperatiire. Octacosaiic was |)re- 
m satisfactory yield by tlie electrolysis of a luixtiiro of 
Tlie following constants are recorded 
' 1-43332, 1-4-3096, 


pared 

niyristic and palmitic acids, 
for the synthetic hydrocarbons : 


m 


i) 


1-43851, 7^;? i -42774, 1*42534, l-4329;3 ; < 1-43453, 

'4? 1-43228, Ilf 1*43992, iif 1*42874, 1-42636, < 1*43411 ; C.gHg^, 

7if 1-43539, nff 1*43309, iif 1*44071, 1*42971, nf 1-42737, lif 

1-43501. 


Investigation of the paraffins obtained from other yarieties of 
coal rendered it very probable that tliey are closely similar in com- 
position. The isolation of small amounts of paraffin by the direct 
extraction of coal with benzene at 260 — 270° leads the author to the 
conclusion that it exists in all probability to some extent as such in 
coal, and is therefore not exclusively a product of secondary pro- 
cesses occurring during distillation. H. W. 


Light Petroleum from Coal. Feanz Fischer and W. Glued 
(Ber., 1919, 62 , [J7], 1053 — 1068). — The object of the investigation 
was to get a general insight into the nature of the most volatile 
fractions of low-temperature tar. It was found that considerable 
quantities (about 1% of the weight of the coal) of light petroleum 
could be obtained, and that benzene is not present in more than 
minimal amount. 

Three different coals were investigated, a gas coal (Zecke Loh- 
berg) and two fat coals (Floz Albert and Miifden). The latter was 
of interest, since the mine from which it was obtained was known to 
smell of petroleum; the coal evolved paraffins at a temperature well 
below that at which carbonisation commenced, so that it is estab- 
lished that light paraffins can exist pre-formed in certain coals. The 
light petroleum was isolated from the gas and also from the tar. 
In the former case, since it was desired to operate in a technical 
manner, extreme cooling as with liquid air was not adopted; the 
products were isolated either by liquefaction by compression in steel 
cylinders or, preferably, by compression into paraffin oil and isola- 
tion from the latter by treatment with steam. In this manner the 
considerable fraction boiling below 20° was lost; tlie product had 
b- p. 20—100^ with only small portions of higher boiling point. The 
tar was treated with steam and the distillation was discontinued 
when only small quantities of oil cam© over, since otherwise con- 
siderable quantities of phenolic substaxices distilled. The boiling 
point of the distillate was mainly 60—200°, All the fractions con- 
tained sulphur compounds. They were purified by treatment with 
alkali and then with concentrated and 16% fuming . sulphuric acid 
or, preferably, with aluminium chloride; the use of liquid sulpbiir 
dioxide proved less^ advantageous. ' Perfectly dolourless liquids were 
thus obtained, which were stable' towards' light, and air* ''The frac- 
tion, b. p. 20—60°, was composed: of saturated pax-affln hydro- 
carbons; that of b- pv 60—100° contained naphthenes mixed, id the 
case of the gas coal with paraffins. 'The compOBitibn, of' thed'iigher 
fractions', b. p/s 100 — 125° 'and 125—190°, was 'Iefe's'"definite4 they 

'' r f . 
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appeared to be mixtures of paraJBdiis witli. iiaphtlieiies witli liiglier 
liydxogen content and, probably, complex aromatic coinpoLiiids. 

Tlie fractions, b* p. 60 — 100^, were examined for bemaeue; tivc 
presence of tli© latter in small amount was establislied in a 
obtained from the Minden coal and purified with liquid sulplmV 
dioxide, the isolation being directly effected by exposure to low ' 
temperature, but the quantity present cannot exceed 3%, The frac- 
tions obtained from the second fat coal and from gas coal and 
purified by aluminium chloride appeared to be free from benzene 
when examined by the triphenylmethane method. The usual identi- 
fication by successive conversion iuto' nitrobenzene and aniline 
appeared inadmissible in this instance owing to the danger of the 
formation of benzene by the oxidation of more highly hydrogenated 
products. 

Til© behaviour of the several fractious when cooled has also been 
fully investigated; the original paper must be consulted for details. 

H. W. 

Preparation of some Volatile, Saturated Acyclic or 
Cyclic Hydrocarbons contained in Light Petroleums. 
G. Chavanne and L. J. Simon {Gom^pt, rend., 1919, 168, 
1324 — 1326), — number of aliphatic and cyclic hydrocarbons have 
been prepared and their b. pds, densities, and critical temperature 
of solution in aniline determined. The following results were 
obtained : 



Grit. temp. 





sol. in aniline. 

B. p. 

Density. 

Pentane 

72-0° 

36*3° 


0-6464 

MoPentane 

77-0 

28-0 


0-6394 

w’oHoxane. 

73-8 

61*7— 62*4 

Df. 

0-658 

MoHeptano 

72-8 

90—91 


0-6842 

Heptane,,, 

70*0 

98—98-3 

Df, 

0-6870 

Octane 

7L8 

125-8 


0-7063 

Methylci/clohexano 

4L0 

100-4 


0-780 

1 : 2-I)im©thylc2/cZohes:an0 . 

42-1 

128-6—129 


0-798 

1 : 3*-I)iinethylc^cZohaxane , 

49*7 

121-2—121-8 


0-776 

1 : 4-I)im©thyl02/c^hexan© . 

48*0 

122-7—123 


0-783 

cyc^oPentane 

18-0 

49-5 


0-750 

MethylcycZopentane 

35-0 

72*0 

J>., 

0-753 ; 


The authors find' that, for the conversion of butyric, 
methyladipic acid into its' corresponding ketone, niaiiganqr^^fel^ 
ate AS a very eiective catalyst. W. G. ' 

Decomposition' of , Acetylene at High Temperatures in’ 
Ike Presence of .Various. Catalysts. .Sibgfbibd Hilpbet (Ges. 
-Ahlmnd. Kenn4, Kohle^ 1917 , 1 , 271 ^ — 276 ; from Ghent. Zenir., 
709— 710). — Experiments were undertaken with the object 
of 'polymerising, acetylene to. benzene,' but a relatively satisfa'ctory 
; ,''yieid:"of 'the, .'latter "co'uid; not’ b©: obtained*. In' all cases, primary 
d'^omi^itiqn appears tO',' involve.' the separation of . carbqh, ' and the 
. " , of., :tar ; or, benzone, appears, to be ' a , secondary '■'•change., .. . „ ,,,The 

acetylene was^; from calcium carbide and purified by 
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passage ever a long layer of kieselgiilir impregnated with a solution 
of cuprous chloride in hydrochloric acid. The furnace consisted of 
an electrically heated Jena-glass tube. With coke as catalyst, it 
was found that the impurities in the material, particularly sulphur, 
took part in the change. With glass splinters, a fog of tar appeared 
at 400®, whilst at 500® a layer of carbon was slowly formed on the 
glass and a mixture of benzene and tar containing unsaturated 
substances was obtained; the decomposition of acetylene on glass 
appeared to be characterised by the formation of carbon at a rela- 
tively high temperature and the simultaneous production of tar. 
With powdered iron and more markedly with nickel, decomposition 
commenced at 300® and proceeded so rapidly at 400® that the tube 
rapidly became choked with carbon ; the tar wms strongly unsatur- 
ated and contained hut little benzene. Alnminium, mercury, lead, 
zinc, and tungsten had little action. With copper a brown deposit 
rapidly formed, which soon choked the tube completely, whilst an 
unpleasant smelling tar was formed in small amount. Brass filings, 
on the other hand, only became slowly coated with carbon and gave 
a tar similar to that obtained with glass. Molten phenanthrene or 
anthracene did not react with acetylene in the presence- or absence 
of aluminium chloride. H. W. 

The Interaction of Acetylene and Mercuric Chloride- 
David Leonard Chapman and William Job Jenkins (T., 
1919, 115, 847--849). 

Action of Methyl Sulphate on the Alkali and Alkali- 
earth Sulphates. J. Guyot and L. J. Simon (Gompt. rend., 
1919, 168, 1204--1206. Compare this voL, i, 308).--The alkali and 
alkali earth sulphates if heated with methyl sulphate in sealed 
tubes at varying temperatures yield the pyrosulphate of the metal 
and dimethyl ether. This is shown to be due to the direct inter- 
action of the two sulphates, and not to the intermediate formation 
of a sulphate such as sodium methyl sulphate, which would subse- 
quently break down to the pyrosulp-hate and methyl ether. W. G. 

The Hydrolysis of Ethyl Sulphite. A. Baggesgaabd- 
Rasmussen {Ber., 1919, 52, [i?], 1069 — 1078). — The work of 
previous investigators has shown definitely that ethanesulphonate 
is formed in small amount during the hydrolysis of f^thyl sulphite 
by alkali hydroxide, but an explanation of the phenomenon has 
not been given. The author has performed a series of quantitative 
experiments under different conditions, and -has measured both the 
amount of base unused and the quantity of sulphite fcirmed; the 
extent of hydrolysis as indicated by the first method is invariably 
slightly greater than that shown by the second, but a part of the 
difference is to be ascribed to an unavoidable slight oxidation of 
the sulphite. The actual formation of sodium ethanesulphonate 
is, however, placed beyond doubt. The author finds that the 
hydrolysis of, ethyl sulphite by bases is in the main an absoliitaly 
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normal process; if, however, the action occnrs slowly (as with the 
equivalent amount of alkali), small quantities (about 4 — 5%) of 
ethaiiesulphoiiate are ])roduced. This compound is shown to be 
formed by the action of ethyl sulphite on the alkali sulphite first 
produced. TI. W. 

Biochemical Formation of Mercaptans. F. F. Nobd 
1919, 52, [B], 1207— 1211).— Neuherg and Nord (A., 1914; 
i, 1046) have shown that thioacet aldehyde is reduced to ethyl 
mercaptan by living yeast and also by zymase solution. The 
present investigation deals with the possibility of a similar process 
occurring with higher thioaklehydes. For biochemical purposes, 
it is unnecessary to isolate the difficultly accessible thioaldehydes 
in a state of purity; it is sufficient to treat the aldehydes with an 
alcoholic solution of ammonia and hydrogen sulphide, when homo- 
logues of thialdine are produced which behave as if they were 
mixtures of thioaldehyde and aldehydeimine, and possess the 
further advantage of being freely soluble in aqueous alcohol. 
u-Butaldehyde was treated in this manner and the product added 
to a solution of sugar in water which was undergoing brisk ferment- 
ation by yeast. Hydrogen sulphide was freely evolved, and, after 
ferinentatior} had ceased, the liquor was found to contain w-biityl 
mercaptan, b. p. 95—102°, in small amount, together with 
indefinite compounds of higher boiling point. The presence of 
acetaldehyde was also established^ T.n a similar manner, i<fo'amyl 
mercaptan, b, p. 115—119°, was obtained from ?bovaleraIdehyde ; 
the thiovaleridine had a marked inhibitive action on the ferment- 
ation. H. W. 

Interaction of Mercuric and Cupric Chlorides Re- 
spectively and the Mercaptans and Potential Mercaptans. 
pRAFUBLA Ghakbea Rav (T., 1919, 116, 871—878). 

Water of Crystallisation: Compounds with 2H[stO and 
SHaO. 1. Guarkschi {Qmzetta, 1919, 49, i, 134—140. Comparo 
A,, 1915, ii, 774). — -Strontium formate loses its 2HA) either (1) at 
30°, or (2) at the ordinary temperature and a pressure of 20 mm. 
and in presence of sulphuric acid, the last piaO being given up 
only very slowly; the anhydrous salt does not recover the water 
of crystal, Hsatiou' in the air. Zinc formate ( + 2 H 2 O) loses its 
at 70° (not at 60°), the anhydrous salt reabsorbing about l|HgO' 
from the air. Manganeseformateloses its 2 H 2 O only at 70°, the last 
ISgOwery gradually,' Calcium ' chlorate (-f 2 H 20 ) undergoes com- 
''plete^ dehydration at '50°, the anhydrous salt, recovering ' all its 
''^water' and then deliquescing in the air. Potassium ' ferrocyanide 
('4-' SHgD) , loses its; water of crystallisation ' entirely either ':/(!)' at 
50°, or (2) at; 42® /in a current , of. air ^ or (3) ' at 'th6 /ordinary 
temperature in a desiccator over calcium chloride; ih all eases, 
the last fHoO is released extremely slowly. 

From the observation that ,many\;aa^t8^ app.eac to'^' yield' th^r.'Walar 



OEGAKIC CHEMISTEY. 


L 383 


of crystallisatioB. in clefmite fractions, tlie conclusion is drawn that 
the tni© molecular weights for the hydrated salts are- multiples of 
those, corresponding with the simplest empirical formulse. 

T, H. P. 

TJie Solubility of Silver Acetate in Acetic Acid and of 
Silver Propionate in Propionic Acid. • Joseph Knox and 
Helen Eeid Will (T., 1919, 115 , 853 — 854). 

Stearic and Palmitic Esters of the Isomeric Propylene 
Glycols. L. Isabel Howe {Trans, Boy. Bog. Canada, 1918, 
[iii], 12, HI, 13 — 18. Compare Buttan and Eoehuck, A., 1916, 
i, 115). — The 1:2- and 1 : 3-dihydroxypropanes may 'he directly 
esterified at high temperatures if constantly stirred, the optimum 
temperature of esterification varying with the acid used. After 
fusion, the mixture is freed from glycol hy washing with hot water 
and from free acid by means of sodium hydrogen carbonate. The 
mono- and di-acid esters are separated by means of their different 
solubilities in alcohol. The following esters are described: 

Propylene monorfearate, 0H*CHMe-CH2*C58lT3502, had m. p. 
59*5°, 5/to 1*4424. The distearate, m. p. -72*3°, crystallised 
in large, flaky crystals, 1*4366. 

Trhnethyle7ie wmiostearaU, OIT^CHo'CHo’CH^'OjgH^r^Og, had 
m. p. 60*5°, 1*4437, and the distearate, m. p. 64*7^, 1*4397. 

Propylene monopahrdtate had m. p. 54*2°, f?«o ' 1*4405, and 
ihe dipalmitate, m. p. 68*8°, «75 1-4364, 

Trim.ethylene elipnlmitate had m. p. 56*2°, 1*4374. The 

monopalmitat© was not isolated. W. G. 

The Optically Active aa-Dimethylglutaric Acids. Elof 

Moller {Lnnds. IJniv. Arsshr., 1919 , 15 , 56 pp. ; from Ghem. 
Zentr., 1919, i, 606 — 608).—- The author gives two tables of the 
known optically active dibasic acids with two similarly placed 
asymnietric carbon atoms, and points out the relationship between 
melting point and optical activity. There appears to be no con- 
nexion between the difference of melting point of the isomerides 
and the * magnitude of the specific rotation. r-ay-Bimethyl- 
gliitario acid has previously been resolved by means of the 
Btrychiiine hydrogen salt, but the 7-isoraeride was not obtained pure 
(A., 1911, i, 12); the two antipodes have now been isolated* in a 
state of purity, fission being effected with brucine or the a-phenyl- 
ethylamines. ■ ■ 

Ethyl t-ay-dim,ethyEa-earhoxvglutarate, 

CMe(C03Et)2-CH2-GHMe‘C0^Et, 

b. p. 156 — 158°/15mm., is prepated by the action of ethyl jB-hromo- 
wobutyrate on ethyl sodiomalonate ; when hydrolysed with sodium 
hydroxide, it yields r-ay-dimethyTa-earhoxyglutmic ucid as a 
sticky mass of indefinite m. p. The saturated aqueous soliition 
contains, 159 grams, per litre at 20°., The 'dissociation oons&nt, 
100/i: = 0*320* The potassium dihydrogen long'^ crystals, 
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the dipotassi'um salt cannot be prepared, whilst the noru;ial 
■potassium salt forms small, transparent crystals ('fHgO), Rescfci- 
tioii of the acid could not be effected with a-pbeiiylethylanii:^^ , 
quinine, or cinchonine, but w^as accomplished through t'pib 
strychnine dihydrogen salts (the salt of the r/~aeid crystallises an 
colourless, anhydrous needles, that of the Z-acicl in prisms, +4ILO). 
The active acids have m. p. 144 — 148*^, [«]§* 4-16-3'^ and —16*6^' 
in aqueous solution, and are more soluble in water than the 
racemic form. 

r-ay-Bimethylglutaric acid was partly resolved by strychnine 
and almost completely hy brucine and the a-phenylethylamiiies, 
but not by cinchonine, cinchonidine, morphine, or quinine. 
With molar quantities of stiyehnine or brucine and r-acid, the 
salts of the c^-acid separate trst. Strychnine d-ay-dinietliyh 
f/lutarate forma thin, transparent crystals (-pSTtLO), solubility 2*4 
grams in 100 grams water; the corresponding salt of the ^acid 
forms colourless threads, readily soluble in water. The brucine 
salt of the r/-acid (4-2TLO) crystallises in colourless needles, 0*8 
gram of which dissolves in 100 grams of water, whilst the salt of 
the ?-acid forms transparent prisms, solubility 1*8 in 100. 
\-PheMyleihyl amine. (l-ay-dhnethylgJutarate and d- pJien yf ethyl- 
amine l-ay-dimethylghitarate crystallise in needles, m. p. 
157 — 158®, solubility 9 grams in 100 grams water ; d-phenylethyh 
amine d-ay-dm ethyl ghrtarate and \- phenyl ethyl amine \-ay-di- 
methylghitarate have m. p. 144 — 145®, solubility 25 in 100. The 
strychnine salt of the we^o-acid (4 2HoO) forms threads, solubility 
12 in 100, whilst the brucine salt dissolves to the extent of 18 parts 
in 100. d- and ]-Fhe7)ylethyla.mine m^m-ay-dim.ediiylghiitaraie 
dissolve freely in water, d- and 7-ay-Di;methylglutaric acids 
crystallise in needles or prisms, [a]® 4 39*8® in aqueous solution , 
Examination of the barium hydrogen salt shows that the univalent 
ion has the same sign of rotation as the parent acid, whilst the 
bivalent ion of the normal salt is optically inactive. The 
7-anhydride, obtained by the action of acetyl chloride on the d^acid 
at 50^ — 60®, forms cubic crystals, m. p. 41’5 — 42*5®, [a]]? —69*6® 
in benzene solution, whilst the d-anhydride crystallises in slender 
needles, m. p. 42-— 43"5®, fap^-4 69'9® in benzene solution. The 
T-^anhydridCy prepared by admixture of its components (the r-acid 
is only attached by acetyl chloride with difficulty), has m. p, 
33—34®. 

The product obtained by the elimination of carbon dioxide from 
optically active ay-dimethyl-a-carboxyglutaric acid consists of a 
mixture of about 40*% active and 60% w.^^ocliinethylglutaric acid ; 
since the sign of rotation is the same as that of the carboxy-acid, 
it 'follows that the tri- and di-basic acids which rotate in the same 
^ ' directi on ' are eonfiguratively ■ related . H. W . 

New ^/?-Dialkylglutaric Acids. I. Gcabbschi (Gazhtta, 
pi9, 49 , i, 124— 13,3. Compare A., 1901, i, 630).— The follow- 
Ing further acids have been prepared, hy the method formerly used : 
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acid, CPr-(GH3*C'OuH)2, prepared from 
ay-dicyano-^iS-clipropylgliitariniide, forms wiiite" crystals, m . p. 
112- — 1130^ completely volatilises at a higher temperature, its 

vapour provoldiig coughing. The ammoainm salt is highly soluble 
ill water, its aqueous solutions giving precipitates of various colours 
with salts of heavy metals. 

0-Fth?/l-0-prop//lf/lntarlc add, CE bPr (CIIo'COoII )2, crystallises 
ill colourless, flattened needles or long laminee, m. p! 71 — 72*^, and 
has an intensely acid reaction. 

acAcl, CHMe2*CH2-CMe(GTVC02H)2, 

has m. p. 63 — 65^. 

0 ~J/ etlhyl-^-i^ohexyl (fluiaric add, 

CHMey[CH2]3-CMe(CTd2-C02H)2, 

forms crystals, m. p. 62 — 63^; the silver and zinc salts were 
analysed. 

B-M ethyl- ^-no'iiylffhit aria acid, CH3*[CH2]8’CMe(CH2*C02H)2, 
crystallises in broad, colourless laminae, greasy to the feel, m. p. 
46.5-^47-50^ 

ethyl- ^-hexylglutaric add, C6H;j3*CMe(CH2*C02H)2, forms 
crystals, m. p. 52 — 53^. T. H. P. 

Manganous Tartrate and Potassium Manganous Tartrate. 
Leonard Bobbin (/. Amer. Ghem. Sac,, 1919, 41, 934 — 940). — 
Manganous tartrate is prepared by adding an equiniolecular solu- 
tion of sodium or potassium tarti'ate to either manganous sulphate 
or chloride solutions, when, on keeping, small, rose-tinted crystals 
separate. The crystals are monoclinic with axial ratios la:h :c=^ 
0'816:1 :0*B99, i8 = 100^14^]. It loses 14% of its water at 100°, and 
continues to lose water up to 180°, and at 200° darkens with slight 
decomposition. The crystals have the formula MnG4H406,2H20. 
All attempts by the author to prepare manganous potassium 
tartrate failed, hence it appears unlikely that this compound exists. 

J. P. S. 

New Explosive Substance Derived from Formaldebyde. 

Annibale Mores chi (Atti B, Accad, Lined, 1919, [v], 28, i, 
277—280). — The action of dry gaseous hydrogen chloride in the 
cold on commercial formaldehyde solution (about 40%) in a reflux 
apparatus yields, first, the compound, OH^CkLGl. If the action 
is prolonged, a heavy liquid separates having a composition corre- 
sponding with the formula 0(GH2C1)2. Treatment of this liquid 
at about 5° with a mixture of concentrated nitric and sulphuric 
acids results in liberation of hydrogen chloride, carbonyl chloride, 
and probably an oxygenated chlorine acid, and in separation of a 
colourless oil, B^ 1*52206, which, from its eompoeition and its cryo- 
scopic behaviour in benzene, appears to have the formula 
021140, jNg. This compound is extremely sensitive to shock, decom- 
posing with detonation. Of the two possible constitutions, 
'NO-O'CH.^O-GIL'C-NO, and the latter is 

the'; more probable, since hydrolysis leads to- theiormation of formic 
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acid aiiil iiitroitiet'liaiie. Tlie coiii[)onii(l dinsolves considerable, pro- 
|)ortioiis of cellulose nitrate even at 0'^, and an explosive jelly con™ 
taiiiiiig 7% of cellulose nitrate (12' 11% N) gives a greater increase 
ill voliiiii© on explosion than one conlaining 7% of glyceryl nitrate. 

T. IL P. 


y-Hydroxyvaleraldeliyiie. Eueckhardt Helpeeich (Ber,, 
1919, 52, [5], 1123 — 1131). — Although a~ and ^-liydroxy-alcleliycles 
of simple structure have heeii closely examined, tire corresj^ondiiig 
y-derivatives do not appear to liave been isolated, although their 
cbemistry is exceptionally important owing tO' their near relation ■ 
ship to the sugars. Tlie present communication describes an effort 
to ffll this gap. 

A solution of metliyllieptenol in glacial acetic acid is ozonised, 
diluted with ether and a little water, and treated with zinc dust 
until the perozonide is reduced; on distillation, a 78% yield of 
y-liydroxi^voleraldehyde is obtained. It is a moderately mobile 
liquid with an odour resembling that of tnrpentme, b. p. 63- — 65°'/ 
10 mm., DY 1*0167, Wq 1*4359, which mixes with water and organic 
solvents, but is salted out from its aqueous solution by potassium 
carbonate, but not by sodium sulphate or chloride. The freshly 
prepared solution contains the aldehyde in the unimolecular form. 
The oxime ^ flienylhydra%one,di>ndL ‘^-nitropheiiylhydrazone could only 
be obtained as oils, but the y>d}romophe7i.ylhydrazone forms pale 
brown crystals, m. p. 88 — 89° (corr.), after softening at about 85°, 
and dipheMylmetlmiieddmetJiylddhydrazone consists of colourless 


crystals, m. p. 84 — 85° (corr.), after slight softening from 80°. The 
aldehyde yields a hisulpMte compound, which is readily soluble in 
water. It does not reduce Fehling^s solution in the cold and with 
only moderate rapidity on heating; ammoniacal silver solution is 
reduced in the cold. It is converted by concentrated aqtieous 
sodium hydroxide into a crystalline mass, which is transformed into 
a dark ierpinaceous oil when heated. Concentrated hydrochloric 
acid resinifies the aldehyde slowly in the cold, rapidly when warmed. 
Treatment of the aldehyde with 1% methyhalcoholic hydrochloric 
acid' at the ' ordinary temperature converts it into 

mxMryltetxahydf^ofuran, ^ mobile, volatile liquid , 


3 OH(OMe)*^ 


b. p. 116 — 118° (corr.)/755 ram., Df 6*9291, w]? 1*4110, which does 
not 'reduce' boiling Pehling^s solution and only reacts slowly with 
boiling ammoniacal silver solution.' It is stable towards hot alkali 
ail'd, only slowly hydrolysed by hot acid. It does not appear to be 
hydrolysed by emulsin. When boiled' with acetic anhydride, the 
aldehyde gives mobile liquid, 

b. p. 73--~-78°/9 mm., W b037; 1*4278, which is gradually 

converted By water 'at the ordinary temperature into acqtic 'acid 
and the aldehvda H.' W. 


' ' Preparation of Xylose, from -Maize Cobs'. ''E. 

iJ, Amer, mem. Bm., 191’9,, 41, 1002»<~1003).— The, .'laetho^l 
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described by La .Forge and Ilndson (J. fnd. h]n(j. (Ihan., 1,918, 10, 
925) is iiiodified by renioviiig the gum by digestion of tbe broken 
maize cobs witli sodium liydroxide solution (1%) at 100® for one 
and a-balf liours instead of performing tlie o|>eration in an auto- 
clave at 160®; tlie residue is hydrolysed by dilute sulphuric acid 
(4%), and the latter is subsequently removed with barium carbon- 
ate. The sugar solution thus obtained is less coloured than that 
prepared by previous methods, and crystallisation of the xylose 
takes place with uniform readiness. The 3deld is 8 — 10%. fSee also, 
/. So'G, Ghem. Ind., 1919, August.] H. W. 

Mew Sugar Isolated from a Sea- weed. Elti Takahashi 
(/. Tokyo Ghem., Soc., 1919, 40, 157 — 166). — The author has iso- 
lated a new sugar from the hydrolytic product of the mucilaginous 
substance formed by boiling seaweed in water. The sugar crystal- 
lises from water in rectangular form, thicker in the middle, is 
exceedingly sweet, is soluble in alcohol, and has m. p. 152 — 153® 
and fain 4-80*75®. The molecular weight by the cryoscopic method 
is 179' 3. Tests with resorcinol, phloroglucinol, Tollen^s and 
Oshima^s reagents show that it is not a ketose, pentose, or methyl- 
pentose. It yields fevulic acid, identified as the silver salt, and is 
thus shown to he a hexose. It strongly reclnces Eehling's solution, 
is fermented by yeast, but not so readily as dextrose, and forms a 
hydrazone in the cold, m. p. 158 — 160®, which is soluble in methyl 
and ethyl alcohols and in hot water. The needle-shaped omzone^ 
m, p. 193®, is soluble in the two alcohols, but not in water. The 
-jylienylw efdvi^ rectangular plates, has m. p. 191®, and the 

i^dromophenylhydrmoney m. p. 171 — 172®. Sodium amalgam 
reduces it to a hexahydric alcohol, prisms, m. p. 186 — 187®. The 
new sugar is very similar to galactose in specific rotatory power and 
in the m. p. of the corresponding alcohol, but differs in crystalline 
form, in failure to yield mncic and saccharic acids by oxidation 
with nitric acid, and in the m. p.'s of the various hydrazones and 
in the solubility of the osazone in methyl alcolioL From tliese 
analyses the author believes, the new sugar to-be an aldohexose, and 
names it fl.ondo.^e, and its alcohol, floriditol. This name is given 
because the sugar was first ivsolated from tlie red sea-weed Floridem. 
Siigars isolated from various sea-weeds, including Ohondfm elaPu.^^ 
TIohm, A hnfeltia -yrimia, and Tndaea hmiincdirddef^var, ormicofine, 
are all easily crystal lis able and are found to be absolutely identical 
with floridose. ' Chemical Abstbacts. 

The Preparation of Rhamnose- E. P. Clabk: (7, Biol, 
Ghem,, 1919, 88, 255- -256).-^ — ^Inquid quercitron extract is hydro- 
lysed by gently boiling with 3% siilphuricj acid fo'f lialf an 
hour. After removal of the sulphuric acid as l>arium sulphate, the 
'material is concentrated to a thin syrup and eiglit volumes of 85% 
alcohol are slowly' added with 'constant stirring. Tlie filtrate from 
this precipatation ; is evaporated to a thick syr'iip under 'diminished 
pressure, and the resid'iie is: dissolved i'n -95% alcohol, , On the addi- 
tion of ' 2| wolum^s' of',':ether, a gummy substiance is.'preeipitatecL 

2 ' 
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wliicii iw redissolverl in alcohol and again precipitated by ether. 
From the extrac.ts, on removal of tho ether and concciiiraiion, 
riiamiiose may be crystal li.sed ont. Tlie yield is 50-— -51 grains of 
white riiaiBiiose from 2 kilos, of tlie commercial quercitron extract. 

X C. D. 

Tke Constitution oi the Disaccharides . Fart III « Maltose . 
Walter Norman Haworth and Grace Gumming Leitch (T., 1919, 
115, 809---817). 

Improvements Relating^ to the Preparation ol Amines* 
William Eintoul, John Thomas, and Nobel's Explosives Co., 
Ltd. (Brit. Pat., 127740). — ^Tertiary amines are separated from 
admixture with primary and secondary amines by converting the 
latter into the corresponding nretliaiies by treatment with ethyl 
chloroforiiiate in the cold in presence of aqueous sodium carbonate. 
The unchanged tertiary base is removed from the residual, oily 
product by washing with dilute mineral acid, and is recovered by 
treatment of the acid washings with alkali, whilst the primary and 
secondary bases are regenerated by the hydrolysis of the urethanes. 
[See, further, /. Soc. Gliem. Ind., 1919, August.] G. F. M. 

Polypeptides containing Glutamine and the Question 
of the Occurrence in Proteins- H. Thibrpbldbr and E. vox 
Gramm [with Alfred Walther] (Zeitsch^ phpsiol. Ohem.y 1919, 
105, 58 — 82) .—It has been suggested that glutamine and aspara- 
gine are oomponents of protein rather than glutamic and aspartic 
acids (Osborne and Gilbert, A., 1906, i, 324; Osborne, Leavenworth, 
and Braunlecht, A., 1909, i, 72). 

A study of the formation of ammonia during the acid hydrolysis 
of gliadin, polypeptides containing glutamine, and glutamine itself 
leads the authors to support the view that glutamine is a component 
of the protein molecule. 

The preparation of four dipeptides and of one tripeptide contain- 
ing glutamine is described. 

C^H^j^OtN^Cl, fine needles from ethyl 
acetate, m. p. 130— 132^ [a]i«= 10-33 to -~-10'45° 

Glycifl-drglutamine, C7Hi304N^, crystallises with one molecule of 
water, and decomposes at 1*99 — 200° falif= —2*47°. This dipeptide 
has an acid reaction. It is precipitated by pliosphotungstic acid, but 
is soluble in excess, and gives no biuret test. 

Ghloroacetyl-A-ghiinminylghid^^ ethyl eBter^ 
needles, in. p. 198°. GMoroacetyl-d-Qlutaminylglycine, 

OXAN3CI, 

needles, in. p. 162— 163°. Glycyl-irglutamimflglycin C„H,e,0,N4, 
needles, decomposes nt 201°, fal{f = —28*4°. This tripeptido possesses 
an acid reaction, and is precipitated by phosphotungstic acid, but 
the precipitate is soluble in an excess of the reagent. It is not pre- 
cipitated by mercuric chloride, tannic acid, phosphpmolyMic acid, 
basic lead acetate, or saturated ammonium sulphate solution. It 
_givps a blitish-violet biuret reaction. 
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^.-a-Bromop'O'pionyl-di'glutamine, C3Hi304N2Br, ni* p. 156 — 157®^ 
fa]^?=+9*03 — 9*3°. di~Alanyl-di-gliLtam:w CSH35O4N3, prisms, 
m. p. 222° (decomp.), [a]lJ — — 9*2°. It possesses an acid reaction 
to litmus and gives no biuret test. 

l^a-Bromojiropionyl-d-gl^^^ CgHijjO.iKoBr, rosettes of needles, 

m. p. 132°. When recrystallised from ethyl acetate the substance 
gave a rotafcion in methyl alcohol of [ct]{;‘ = —17*42°. The substance, 
recrystallised from water, gave in the same, concentration [a]^ = 
— 16*4°. No explanation is put forward. l-Alam/l-d-glutamine, 
C8Hi504Ng, needles, m. p. 212 — 213°, [a]l?== -20*1°. This substance 
is acid to litmus and gives no biuret reaction. 

d~a-Brow.oisohexo'9/l-d.-ghitaminej m. p, 150°, 

[a]JJ= 4- 20*8°, [a]B =+20*55°, crystallises in prisms. hLeuc‘?/l-& 
glutamine, CiiTl2]04N3, needles, m. p. 235—236°, [a]}? = +12*6°. It 
is acid to litmus and gives no biuret reaction. J. C, D. 

Catalytic Action of Hydrogen Peroscide on Potassium 
Ferro- and Ferri-cyanides . E. Lt)cK {A'pot^i. ZeiL, 1919, 34, 87 ; 
from Ghemn Zaitr,, 1919, i, 610 — 611). — If an aqueous solution of 
potassium ferricyanide is warmed for about two minutes at 45° witli 
10% of hydrogen peroxide and allowed to cool, almost black crgstah^ 
2Iv3PeCGN(j,3Il202s are obtained « which are very sparingly soluble 
in water, mol. wt. 759*82. In a similar manner, potassium ferro- 
cyanide gives the cQm.poifn3, 2I£4FeC(5]Sr(5,3H2po. H. W. 

Modified GraphicFormulee for Organic Cyclic Compounds. 
Alexandeb Lowy (7. Amer, Ghem.. Soc,, 1919, 41, 1029 — 1030). — 
The author recommends the advisability of indicating the double 
bonds in cyclic compounds by heavy lines and the single 
bonds by light lines. A series of typical examples is given. 


Freezing-point Curves of Mixtures of Nitro- and Dinitro- 
benzene. K. Lehmstbbt {Zeitsch ges. Schiess. u. Sprengstoffni, 
1918, 13, 118—119; fiom Ghem. Zentr., 1919, i, 708).— The author 
has determined the freezing point of varioixs solutions of pure 
OT"dinitrobenzene and of a mixture of 0-, m.-, atid p-dinitrobenzene 
(6*5%, 92*0%, and 1*5% respectively) in nitrobenzene, The composi- 
tion of nitrated products can be readily elucidated from the freez- 
ing-point curve for the pure dinitrobenzene and for tlie technical 
mixture of isomerides. The curve has two eutectic points, probably 
due to the fact that solutions which cbntain little dinitrobenzene are 
not caused to crystallise by seeding with di nitrobenzene. H. W. 

Tlie Keductiou of Si : 3-, 3 : 4-, and 2 : 5 -Dinitro toluenes. 
Jakob Meisenheimee and Erich Hesse (Ber., 1919,' 52, [i?], 
1161 — 1177).— Borne years ago (A., 1904, i, 150; 1906, i, 642) it 
was ^ shown that 0- and ' p-dinitrobenzenes are converted by cautious 
reduction in alkaline solution into dark-coloured , salts of 'diaed- 
dinitrocycfohexadienes, which, when' acidified, rapidly pass into 
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iiitroBitrO'Sobenzenes. The experiments with o-dinitrobenzene have 
been repeated on a iax^ge scale, the products now obtained being 
o-nitroiiitrosobenzene (19% of that theoretically possible), iiitro- 
benzene (31%), o-nitrophenol (14%), a little o-nitroaiiiline, and 
resinous matter. 

The work has also been extended to 2:3-, 3:4-, and 2:6-dinitro- 
toluenes, w^hich are found to behave in a precisely similar manner. 

3 : 4-Binitrotoliiene, m. p. 59 — 60°, is conveniently prepared by 
oxidising 3-nitro-p-toluidine by means of Caro's acid to 3-nitro- 
4~nitrosotoluene, and completing the oxidation of the latter with 
nitric acid. Reduction of 3 : 4-ciinitrotoiuen6 by hydroxylarniiie is 
effected in the usual manner, but the salt which is produced cannot 
be isolated on account of its ready solubility. On acidification, 
the following substances are obtained : 3-mtro-4-nitrosotoluene, 
m. p. 143^; 4:-nitro-'^-iiitrosotoliiene, yellow leaflets, m. p. 141°; a 
mixture of m- and p-nitrotoluenes, p-nitro-m-cresol, in. p. 56°, and 
resinous products, from which nothing definite could be isolated- 
Potassium diaci-i:^~dinitro7nethyPti}-'^--cjpLQhex(Klien6 is prepared 
by the addition of an ethereal solution of potassium, ethoxide to a 
suspension of 3“nitro-4-mtrosotoluene in ether, and forms an 
amorphous powder of dark red colour which is extraordinarily 
sensitive to moisture; when treated with aqueous acid, it yields a 
mixture of nitronitrosotoluenes. 

2 : B-Binitrotoluene, m, p. 96: — 97°, is best obtained by the nitra- 
tion of acet-o-toiiiide by nitric acid in the presence of acetic acid, 
and decomposition of the mixture of 3- and 5-nitroacet-o-toliiides 
with hydrochloric acid; the separation of the isomeric amines is 
accomplished by diluting the acid solution largely with water, when 
the very feebly basic 3-nitro-o-toIuicline is precipitated; the latter 
is converted by Caro’s acid into S-jw/ro-ff-nitroso^o-fuene, pale yellow 
leaflets, m. p- 126 — 127° (decomp.), which is transformed by nitric 
acid into 2 : 3-dimtrotoliiene. {^-Nitro-2 

red prisms, m. p. G5’5 — 66°, is obtained by condensing 3”nitro-2- 
nitrosotolueno witli |>-to]uidine in glacial acetic acid solution ; if 
aniline is used, 6-mtro-2-methT/lazohenze7ie is obtained as a red oil, 
b. p. 216°/11 mm., which does not solidify after many months.) 
Reduction of 2 : 3-dinitrotoluene with hydroxyl amine follows the 
normal course, .yielding 2-nitro-S-nitrosotoInene^ yellow leaflets, 
m. p. 92—93°, a mixture of, o- and m-nitrotoluenes, and 3-nitro-o- 
cresol, m. p, 69 — 70°. The fofassmm salt of diaci~2:3-dinitrb“ 
i!aethyl-A^'*®-o?/cfohexadiene is prepared from 3-nitro-2-mtx'oso~ 
toluene, and is very sensitive to moisture. 

; 5-Witr&~2-mtrosotoluene,^ almost colourless crystals, in. p. 
143 — -144°, is obtained by the action of Carols acid on the corre- 
sppndiRg, amine (it condenses with aniline to yield 4:-mtro^2-msthyl- 
mp^emene^ 'red. prisms, 'm,. p. 98 — 99°), and is readily trans- 
formed into 2:5-dinitrotoluene, m, p4 SO — 51°. The Ifitter is 
reduced by hydroxylamine, and the solution yields on acidification 
5-nitro-2-nitrosotoluene ahd' ' dark . '.bfpwh' 

prisms, m. p. 188 — 189°. Thef salt of; 
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m.etli/yl~i^^'^-cj<^ohex(uUene is O'btained as with, the other isoiiierides, 
and forms an unstable, red salt, which, when acidiiied, gives dinitro- 
azoxytoliiene. When rednction of 2 : S-dinitrotoluene by hyclroxyi- 
aiiiiiie is effected in highly concentrated solution , potasmvmi nitro- 
toluen&imdimotate, is precipitated in yellow 

needles, m. p. 202° (decomp.); the substance owes its origin to the 
action of hydroxylainine on the intermediately formed nitroso- 
derivative, NO.-CoII,Me“NO + NH^-OH + KOH = 
]SfOo-CijH3Me*lSr:N-OK+ 2 H 2 O, 

as is shown by its formation by the interaction of hydroxylamine 
with 5'-iiitro-2-nitrosotoluene. ‘Attempts are also- described to pre- 
pare it by the diazotisation of 5-nitro-o~toluicline and treatment of 
the product with sodium hydroxide solution, but the yellow, 
crystalline material exploded with great violence. H. W. 

Preparation of Liquid Hydrocarbons by tbe Action of 
Aluminium CMoride on Napbtbalene under Pressure « 
Peanz Fisoheh (ffe.it. AbJumd, Kennt, Eohle, 1917, 1, 237 — 244; 
from Ohem. Zenir., 1917, ii, 584).— [With Wilhelm Schheibeb,.] — 
A mixture of naphthalene (100 grains) and powdered aluminium 
chloride (4 gra.ms), when boiled under reflux during three hours 
and subsequently distilled, yielded about 47 grams of naphthalene 
impregnated with oil and a residue of 47 grams of a brittle pitch 
which, when heated to redness, gave a small amount of viscous 
distillate and much coke. On the other hand, when naphthalene 
(250 grams) and aluminium chloride (10 grams) were heated under 
prevssiir© (up to ten atmospheres) at 330° during twenty minutes, 
124*5 grams of oil containing naphthalene. and 108 grams of charred 
matter were obtained, from wliicli 92 grams of non-solidifying oil 
were isolated by freezing and })ressing. It is therefore possible to 
convert technically |)iire naphthalene by 4% of aluminium chloride 
in autoclaves into a mixture of liqtud hydrocarbons, the yield of 
which is 40%; the remainder of the naidithalene is converted into 
a mixture of })it(di au<] carbon, since- a portion of tlu^; na])Iitha1ene 
is hydrogenated at tlie expense of tbe oUter |)ortion. 

[With S-tnoFiiTED I'liLPEETfj 1,055 (Irairis of non-solidifying oil 

were obtained f:ro,m 3250 grams of' naphthalene and 130 grams of 
aluminium clrloride; after treatment with calcium oxide toi rem.ove 
hydrogen chloride, the oil was distilled, and yielded 4% In p. below 

160°, 79%> b. p. 150 -300°, and 16% residue of higher b. p. , The 

chief fraction, when cooled to 0°, deposited 27% of its weight O'f 
naphthalene, so that the remainder, which had b. p. 150—300° and 
did not solidify at 0°V constituted 57% of the total oil, or 18% of 
the original naphthalene.' The middle fraction contained 8*4% of 
hydrogen, and' 9T6% of oarbon. Its heat of combustiom was 
9932 , CaL (naphthalene, , 9628 Cal.*; dihydronaphthalene, 
10,092 , Cal.)* ' The viscosity in Engler’s apparatus was 1’16 at 20^ 
and,the"fes^' point 70°'(Fensky Martens), 75° (open test).' ,The 
hydrogenated naphthalene could not be .burnt in ordinary 
petroleumylamps without formation of soot. \ .-H. W. 
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Preparation of Thickening Material lor Lubricating 
Oils from Naphthalene. Pranz Fischer (Ges. AhJiand, 
Kemit. Kohle^ 1917, 1, 254; from Gliem, Zentr.^ 1919, ii, 584). — ■ 
Complex coinpoiinds, formed by the condensing action of 
aluniiniuin chloride, remain undecoini303ed when naphthalene and, 
aluminium chloride are heated at a moderate temperature (com- 
pare preceding abstract). Thus, when crude naphthalene (ODD 
grams) is heated in an autoclave with aluminium chloride (50 
grams) (the maximum temperature and pressure being respectively 
55^ and two atmospheres) and the product is distilled with steam, 
a black, syrupy, viscous residue remains which, after being filtered 
through cloth while hot, gives with three parts of a fatty tar oil, 
a black lubidcating oil of good quality. H. W. 


Conversion of Naphtbalene into Liquid Products , Hermann 
Niggemann { Ges . Ah hand. Kennt. Kohle^ 1917, 1, 255 — 258; from 
Chem. Zentr., 1919, ii, 584 — 585. Compare preceding abstracts). 
— ^Attempts have been made to methylate naphthalene by heating 
it ■with polym ethylbenzenes in the presence of aluminium chloride, 
since this substance not infrequently causes a wandering of the 
methyl groups in methylbenzenes. When xylene, b. p. 134 — 135*^, 
was heated to boiling with aluminium chloride for three hours, a 
mobile, dark brown, and a viscous, black oil were obtained from 
the former, of which fractions boiling below and above xylene were 
isolated. Noticeable action did not occur when dry hydrogen 
chloride was- passed through a suspension of dry aluminium hydr- 
oxide in xylene. Under similar conditions, solvent naphtha (25 
grams, b. p. 150 — 175°) yielded fractions, b. p.^s 145 — 150° 
(2 grams), 150 — 175° (15 grams), 175 — 205° (3 grams), whilst the 
residue after decomposition with hydrochloric acid gave 2 grams, 
b, p. 150 — 280°. A mixture of naphthalene and xylene yielded 
an oil, b. p. 125—220°, which partly solidified, whilst a mixture 
of naphthalene and solvent naphtha gave small fractions, b. p.'s 
110 — 150° and 150—175°, and a larger fraction, b. p. 175 — 225°, 
consisting of naphthalene impregnated with oil. When naphtha- 
lene was bailed with aluminium chloride (4%) during one and 
a-half hours, and the product treated with hot dilute hydrogen 
chloride and distilled, oily naphthalene was obtained at 210 — 225°, 
and a substance, which solidified to a yellow, waxy mass when the 
distillation was continued to 220° in an absolute vacuum. 

Acenaphthene when boiled with aluminium chloride (4%) for 
one and a-half hours yielded a yellowish-green, fluorescent oil, b. p. 
195—265°, which remained liquid at the ordinary temperature, 
but deposited acenaphthene at 0°. Similarly, anthracene gave an 
oil, b. p, 200—300°, which formed a mass of orange crystals at the 
ordinary temperature, whilst phenanthreno yielded a yellowish- 
' green,. 'fluorescent oil, which partly solidified at 0° and became 
liquid again at the ordinary temperature. W. 
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Coiiversios:! of MapMlialene into Liquid Products by 
Alkylation* Feanz Fisghee and Wilhelm Schneider (Ges. 
Ah hand, Kenrit. Kohle, 1917., 1, 227 — 230; from Ghcin, Zentr.^ 
1919, ii, 585. Compare preceding abstracts). — The object of the 
investigation was the technical liquefaction of naphthalene by 
alkylation in the simplest possible- manner. Naphthalene (5 grains) 
when heated with absolute alcohol (4-5 c.c.) and zinc chloride 
(10 grams) at 290—300° during thirty-six hours yielded 0-2 gram 
of recovered naphthalene and 5*1 grams of a reddish-brown oil with 
a green lluorescence. By ti'eatment of crude naphthalene (lOG 
grams) witli alcohol (96%, 120 c.c.) and zinc chloride (200 grams 
regenerated, 200 grams fresh substance) at 180^ — 190° during sixty 
hours it gave 112 grams of a dark brown oil with a green fluores- 
cence which, on distillation, yielded a small fraction, b. p. below 
240°, 98 grams of a volatile, yellow oil, b. p. 240 — 300°, and 12 
grains of dark brown, viscous, residual oil; naphthalene did not 
separate from these oils when cooled with ice-water. The zinc chloride 
cannot be replaced by granulated calcium chloride, sulphuric acid, 
sodium hydrogen sulphate, or anhydrous magnesium chloride. 
When naphthalene (5 grams) was heated with methyl alcohol 
(3*3 c.c.) and zinc chloride (10 grams) at 290 — 300° during twelve 
hours, 3*8 grams of oil were obtained, together with 0*8 gram of 
naphthalene. A mixture of naphthalene and phenol when heated 
with zinc chloride at 290 — 300° gave a considerable amount of 
carbon and large amounts of unchanged substances. Acetone 
appeared to react with naphthalene in the presence of zinc chloride 
with elimination of water. Acetylene and ethylene did not react 
with naphthalene at 100 — 200° in the presence of aluminium 
chloride. H. W, 

Conversion of Naphthalene into Liquid Products by 
Hydrogenation in Pressure Furnaces in the Presence of 
Non-metallic Catalysts. Franz Fischer and Hermann 
Niggemann (G-e.s‘. AhhamL Kenni. Kohle^ 1917, 1, 231—236; from 
Ohem, Zenfr.^ 1919, ii, 585 — 58())."-"-The experiments were per- 
formed in an electrically heated, horizonbil furnace capable of 
withstanding high pressures. Naphthalene was found to be very 
resistant to high temperatures, and, except for slight discoloration 
and traces of separation of carbon, remained unchanged when 
heated during one hour at 500° in the presence or absence of 
copper, iron, coke, or selenium; in the presence of 1% of iodine, it 
became intensely black, owing to separation of carbon. The best 
conditions for obtaining liquid products from naphthalene by 
hydrogenation consist in employing high temperatures and 
pressures. In the absence of catalysts or in the presence of 
selenium, the liquefaction is minimal. Iodine, on the other hand, 
is an active catalyst; naphthalene, completely liquefied by heating 
with 1%’ of iodine 'at 550° for " one hour in an atmosphere of 
.hydrogen' (pressure 'do about 170 atmospheres) to an oil with, a 
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blue fluorescence', a mirror of carbon being also' formed. Carbon- 
isation occurs more readily at liigk than at low pressures; separa- 
tion of carbon at a hydrogen pressure less than 50 atmospheres 
does not occur below 800^^, with 50 atmosjoheres at 800°, with 100 
atmospheres at 550°, with 170 atmospheres below 550°. The 
hydrogenated oils solidify more or less completely after a few days, 
probably owing to oxidation and separation of dissolved 
naphthalene. H. W. 

Constitution of certain Polynitro-compounds* J. 
Bishop Tingle and AValter Albeut Lawbance {Trans, Eoy. Soc, 
Ganuda^ 1918, [iii], 12, III, 7 — 11). — The authors have determined 
the constitution of the nitration pi-gducts of picranilide and 
diphenylamine obtained by Tingle and Blanck (compare A., 1908, 
i, 778), and shown by Tingle and Burke to be tetranitro diphenyl- 
amines (compare A., 1910, i, 21), By the action of nitric acid 
on picranilide in the presence of oxalic acid, the product obtained 
is 2 :4 : 6 :4^-tetranitrodiphenylaniine, m. p. 216°. By the action 
of trichloroacetic and nitric acids, picranilide yields ^-tetranitro- 
diphenylamine, m, p, 191°, together with some bis-2 : 4-tetranitro- 
diphenylamine, m. p. 179 — 180° On nitrating diphenylamine 
itself, three compounds are obtained, namely, s-tetranitrodiphenyl- 
amine as the main product, together with a small quantity of a 
tetranitrocUphenylamm^ m.. p. above 250°, and a compoimd, not 
identified. W. G. 

Salts of Hexanitrodiphenylamine. H. East and A. 
Langhans (Zeitsch. ges, ScIUess, u, Sj^re-ngstoffir,^ 1919, 14, 1—4, 
25 — 27 ; from Ohem. Zenttr,, 1919, i, 719).— The acidic character 
of hexanitrodipheiiylamine, due to the presence of the imide- 
hydrogen atom, enables it to form soluble salts of orange-yellow to 
blood-red colour. Beadiness of salt formation is considerably 
restricted by the sparing solubility of the parent vsubstance, A 
series of salts has, however, been prepared, by agitating and warin- 
iiig an aqueous or alcoholic solution or suspension of the T*equj site 
metallic oxides, hydroxides, or carbonates with hexanitrodiphenyb 
amine. The piagnesium salt is the most readily soluble, and may 
conveniently bO' used in obtaining the salts of the heavy metals by 
double decomposition. The salts, with the exception of those of 
magnesium' and ammonium, , are more sensitive than the parent 
substance. The lead salt is the most sensitive, followed in order 
by thebcopper, sodium, ^iron, potassium, calcium, and ammonium 
salts.' The sequence, with -the exception of the sodium salt, is 
;tli,erefu?e the eame as with the salts of 'picric acid and trinitro- 
cresoi" ' ' H. W. 

- PrepanatioB ■ 'of HexanitrociiphenylaminB ■ from , Cbloro- 
beimattfe. , B. I. ^ ah, .and "■"B erey A. AmemMJmm- 

1919, 41, 1013~1020).— The"' preparatipn 'is eSected in,,, the. 
following stages;"' (i) nitration' of chlorobenzene',^ to^ chloro'dini^^^^ 
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benzene by a mixture of nitric and sulpliiiric acids, (ii) formation 
of dinitrodiphenylaiiiine by beating chlorodinitrobenzene with 
aniline, (iii) preparation of tetranitrodiphenyl amine by the action 
of nitric acid on the dinitro-coinpound (compare Carter, Zeitsch. 
fjes, Sjrrein/s., 1913, 8 , 205, 251), and (iv) conversion of 

tetraiiitrodiphenylamino into' hexanitrodipbenylainine by iiitric- 
sLilpliiiric acid, the latter procedure being a modification of Carter’s 
method. The best experimental conditions. for each stage are fully 
described, and the yield of hexanitro-derivative is 68*62% of that 
theoreticaby possible, calculated on the basis of chlorobenzene used. 
The authors' results lead them to the conclusion that the inter- ' 
mediate isolation of the tetranitro- compound is probably unneces- 
sary, and that the dinitro- can be converted directly^ into the 
hexanitro-derivative. The latter crystallises in fine, yellow needles, 
m. p. 240 — 250° (decomp.). It is a very brisant explosive, scarcely 
suitable for explosive purposes except when mixed with other sub- 
stances. It is much more poisonous than glyceryl nitrate, and 
causes severe blisters, resembling burns, when it comes in contact 
with the skin. The fine dust especially affects destructively the 
mucous membranes of the mouth, nose, and lungs. H. W. 

Catalytic Hydrogenation, of Sciiifl’s Bases* Alph, Maimi® 
(BulL 8oc. chim., 1919, [iv], 25,321 — 325). — Scliiff's bases, obtained 
by condensing an aldehyde with a primary amine, readily undergo 
hydrogenation when passed with hydrogen over reduced nickel at 
200—230^, giving the corresponding secondary amine. At the 
same time, there is a slight secondary reaction, represented by the 
equation R-CHtNR^ 4 - 2 H 2 =R-CTT. 4 R/-NHn. Satisfactory yields 
were obtained in this manner from five of thovse bases. W. G. 

hf-Flieiiylliydroxylamme and Methyl Sulphate. Eua. 
Bambeboee and Alexanuee LANBAir 1919, 52, [A], 

1093 — 1110). — Since previous atteni}>ts to prepare alkyl derivatives 
of A-phenyl hydroxyl amine by ineans of inetliyl iodide, )nethyl 
bromide, or diazomeihane did not give tho-desired result, the authors 
have examined the action of metliyl sulphate without, however, 
being able tO' effect the isolation of the ethers. 

The majority of tlie experiments were performed by adding 
methyl sulphate and sodium hydrogen carbonate to an aqueous 
solution or .suspension of phenylhydroxylairiiue at 0°. In these 
circumstances the most readily isolable product is the methyl ene'di- 
phenylhydroxyiamine, OH 2 (NPh*OH) 2 » which. 'had previously been 
obtained by tlie use of diazomethane . as methylating agent (Bam- 
berger and 'Tschirner, A., 1900, i, 342). In addition, small quanti-, 
ties of azoxybenzene, aniline, and, mono- and di-methybanilines were 
isolated, but it is uncertain whether the latter were produced by the 
methylation , of aniline or' by the decompositio.n' of phenylmethyb 
hydroxylamine. ' The , m, 6 thylene-diphenylhydroxylamin 6 was 
accompanied by second base'whiqh was without \ioubt formed 
from it' during ■ its purification, and which was identified as 
glyqxime-J^ph^nyi: ether, 0;'NPh:CH--GH;NPh:0. Small 'amounts 
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of oily and crystalline substances weore also- produced, but in quan- 
tity scarcely sufficient for complete identification. Among tliese was 
a substance crystallising in colourless leaflets, m.. p. about 132° 
(wliicii closely resembled dipIienvl-A-liydroxyforinamidine, 
OH-NPh-CH:NPli, 

but complete identity could not be established), a product, m. p. 
232°, and an impure oil which possibly contained phenylmethyl" 
hydroxylainine. Since the total weight of these products ‘ did not 
correspond with the amount of material employed, the residual 
aqueous solution was treated with sulphuric acid and sodium 
nitrite, when ;p-nitrodimethylaniiine, m. p. 162°, and o-nitrodi- 
methylaniline were obtained. The only probable source of these 
substances, was dim ethyl aniline A-oxide, which was actually isolated 
in the form of its picrate; it is remarkable that the amount of the 
latter generally appears to- increase when the reaction mixture is 
preserved. 

When phenylhydroxylamine and methyl sulphate were mixed, the 
reaction became extremely violent after a short time; in the pres- 
ence of ether as diluent, the action could be conveniently regulated 
and the products were dimethylaniline oxide, methylenedi-phenyl- 
hy dr oxyl amine, small quantities of aniline, and the methylanilines 
and substances of unknown composition. A portion of the phenyl- 
hydroxylamine was removed from action in the form of its metho- 
sulphate. In addition, a reddish-brown oil was obtained which 
possibly contains phenylbydroxylamine 0-methyl ether. 

Attempts were also made to use nascent phenylhydroxylamine 
by reducing nitrobenzene with zinc and ammonium chloride in the 
presence of methyl sulphate; the products, however, were the same 
as those obtained previously. 

The production of methylenedi-phenylhydroxylamine during the 
methylation of phenylbydroxylamine is explained in the following 
manner: the primary product of the change is phenylmethylhydr- 
oxylamine, which spontaneously decomposes into formaldehyde and 
aniline, Ph-NMe-OH^^CHsO-f PhNHo; the formaldehyde then 
condenses with more phenylhydroxylamine to yield methylenedi- 
phenylhydroxylamine. The conversion of the latter by boiling 
water or alcohol inio gly oxime- A-phenyl ether depends on its hydro- 
lysis to formaldehyde and A-phenyihydroxylamine and reaction 
between these substances: 0H-]SrPlrCH^-NPlr0H-fHo0 = CH.04- 
3NHPh-OH and 2CH20'-f 2:NHPh•0H:^0:NPh:CH•CH:NPh:0 + 
2 H 20 + Hg. In an intermediate stage the formaldehyde condenses 
under the basic influence of phenylhydroxylamine to glycollalde- 

' NHPbOH 

hyde, wffiich reacts thus : OH-CH.-CHO — -->OH*NPh*CHo*CHO 
or ^ OH*lSrPh-CHa*CH:HPh:0^--^ OINPhiCH-CHINPhroV 
The liberated hydrogen is used in the reduction of a further mole- 
cule of phenylbydroxylamine. H. W. 

' Attempts to Prepare' j^-Phenylliydroxylamiixe O-Methyl 
Btlier. ^ Mm. Bamberoee (Ber., 1919, ' 62," [P],, 1111— -I123).w' 
Attempts to prepare the substance by the action Cf methyl iodide ot 
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meiliyi broniide under widely varied coiiditious did not lead to tlie 
desired result, the products generally consisting of azoxybenzene, 
azolienzene, aniline, and methyl aniline. Similarly, the product 
c.-oiild not be obtained by the hydrolysis of /V-henzoylphenylhydroxyh 
amine 0-nietliyl ether or of phenyloxy urethane 0-methyl other. 
Ajjparently, plienylhydroxylaraine 0-methyl ether dissociates with 
extreme readiness under the influence of hydroxyl ions into PhN< 
(or azobenzeue) and methyl alcohol. 

[With K. Blaskopf and Alexander Landau.] — iT-Benzoylphenyl- 
hydroxylarnine and dibenzoylphenylhydroxylamine are prepared by 
the action of benzoyl chloride on an aqueous solution of phenyl- 
hydroxylamine in the presence of sodium hydrogen carbonate or 
sodium acetate, and are conveniently separated by taking advan- 
tage of the solubility of the former and insolubility of the latter in 
aqueous ammonia; they form colourless needles, m, p. 121 — 122°, 
and shining needles, m. p. 117 — 118 ° respectively. 1^-Benzoyh 
phenylhydroxylmnine 0-methyl ether, cubic crystals, m. p. 
54*5 — 55^’, is prepared by the action of methyl iodide and sodium 
methoxide on the mono-benzoyl compound or, more conveniently, 
by the methyl sulphate method. When hydrolysed with boiling 
methyl-alcoholic potassium hydroxide, it yields azobenzene; with 
aqueous alkali in the presence of acetone, it gives benzoic acid, azo- 
benzene, aniline, and, possibly, 7 >-anisidine ; with aqueous alkali the 
chief products are benzoic acid and azobenzene. Benzoic acid, 
y?-aminophenol, aniline, and /i-anisidine are formed when sulpliuricj 
acid and methyl alcohol are used, whilst when the latter is replaced 
by ethyl alcohol y^phenetidino is produced. 

[With F. Tschirneh.] — Tlydroavf/phenylur ethane, 
NPh(OH)*COoEt, 

colourless, silky prisms, m. p. 47*5°, is prepared by the action of 
ethyl chloroformato on an ethereal solution of phenylhydroxylamine 
(the sodium, derivative forms fine, colourless crystals), and is reduced 
by zinc dust and acetic acid to phenylurethane, m. p. 51°. m-Tolyl- 
hydroxytiref hane is similarly prepared and has m. p. 30°. When 
treated witli methyl iodide and potassiurn metlioxide, phenyl- 
hydroxyuretliane is converted into w.etJiQmyjjhem.ylur ethane, mobile 
oil, b. p, 124°/ 12 mm. The latter is hydrolysed by aqueous, am- 
monia, yielding, as main products, ethvlurethane and azobenzene. 

H. W. 

Preparation o! Acyl Derivatives of a ^^j-Aminoplienyl 
Etiier* Gbsbllschaft fOe Chemische Industrie in Basel (D.B.-P. 
310967 ; from Oheni, Zefitr., 1919 , ii, 422 — 423).— p-Aminophenyl 
ally! ether is caused to react with aliphatic acids, acid anhydrides, 
or acid haloids if necessary in the presence of a suitable diluent or 
condensing agent. -p-Acetylaminophenyl allyl ether, shining leaflets, 
ra. p. 94°, is thus obtained by boiling the amino-ether* with acetic 
anhydride. L a ctylamino phenyl allyl ether, from the amino-ether 
and lactide at 150°, fqrms shining leaflets, m. p, 87°. isoFa?cn/?-p- 
ammofhenyl .allyl ^ ether, small needles, m, p. 95°, is obtained from 
Ihe acid, ..whilst allyl ether, shining 
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leaflets^ in. p. ISP., is j>repared from the ainino-etlier and aliroino- 
M'ovaleryl bromide in the presenee of ether aiul sodiiuii carbonate. 
Tlio substances are powerful soporiiicsj which also' possess seilaiive 
and aiitiiieuralgic properties. H. 

‘p-Cjmene. II. Utilisation of Cymene for tiie Prepara^ 
tibn ol PhotograpMc Developers. Beebert A. Lubs (J, Ind. 
B7ig. Oliem., 1919, 11, 455 — 456. Compare Andrev/s, A., 1918, 
i, 339). — Cymene is nitrated and the nitro-derivative reduced to 

4- isopropyl-o-toluidine (ibid.), which is converted through the diazo- 
reaction into carvacrol. This is transformed into the ^^nitroso^coin- 
pouncl by adding sodium nitrite to an alcoholic solution of the 
phenol, saturatecl with hydrogen chloride, and the product is dis- 
solved ill 10% ammonia solution and reduced by hydrogen sulphide, 
when p-aininocarvacrol [Me*Pr'OHINH 2 =l :4 :2 :5] is precipi- 
tated in colourless leaflets. This is a better developer than p-amiiio- 
plienol and gives as good tones as metol, but it does not keep quite 
so well as this in the developing bath. 

Thymoquinol may also be made from sulphonated carvacrol, but 
the yields are poor and it offers no advantages over quiiiol. 
p-AminothymoI is also not a suitable developer. J. C. W. 

S-Nitro-o-toIuic Acid. S. Gabriel and Arthur Thieme 
(Ber., 1919, 52, [A], 1079 — 1092). — 3-Nitro-o-toluic acid, the last 
of the ten theoretically possible nitrotoliiic acids, has been recently 
described by Mayer (A., 1916, i, 958); the authors find that some 
of his data are incorrect, and have re-investigated the substance. 

Acet-o-toluidide is converted by nitric acid in acetic acid solution 
in the presence of acetic anhydride into a mixture of 3- and 5-nitro- 
acet-o-toluidides, which are hydrolysed with concentrated hydro*- 
chloric acid ; under suitable conditions, 3-nitro-o-toluidine can be pre- 
cipitated from this solution by addition of water, whilst the 5-iiitro- 
isomeride remains dissolved. The former is reduced by liydriodic 
acid to the corresponding diamine, in. p. 63-— 64®, the relative posi- 
tion of the amino-groups following from its transformation into 
4(or 7)-metliylben2iiminazole, m. p. 145® (hydrochloride, rhombic 
plates which do not melt below 300®). S-Nitro-o-toluonitrile, silvery 
leaflets, m. p. 109 — 110®, is prepared by Sandmeyer's method and 
treatment of the crude product with alcohol or with nitric acid; it 
is reduced,' by liydriodic acid and ■ phosphorus to S’-amim-odokio- 
m. ,p. A 27' — 128®, which by further app'lication of Sand- 
ineyer^ reaction gives' ^methylphthalonitr’ile, colourless needles, 
in. p. 143®, from which 3-metliylphthaHmide, m. p. 189—190®, is 
prepared by the action of sulphuric acid. Attempts to hydrolyse 

5- nitro-o-toluonitrile directly to the acid were unsuccessful, but it is 
transformed by sulphuric acid into Z-nitro-o-tohianiide, delicate 
needles, m. p. 158®, which is readily ' conveided""' 'by , Bcuveault^B 
melhcid into S-nitoo-o-toluic ’acid, long, '"eolourlesS''' needles nr short 

m. p. [the hurimt (-bSHgO), 
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and ;s 77 salts are deserihcd]. The acid cajuiot be directly esteri- 
fied by methyl alcohol and hydro^^en cldoride, but the methyl 
(needles and leaflets, in. p. and ethyl (oily) -esters are readily 

prepared by the action of the requisite alcohol on. tlie- acid ehloride, 
m. p. 41^. 3-Nitro~o-tolidc anhydride forma six-sided plates, m. p. 
174 <^. 

3-Nitra-o~tol 11 amide is converted by ]>rolonf^ed treatment with 
boiling hydriodic acid into carbon dioxide and m-toluidiiie ; when 
reduced with tin and hydrochloric acid it yields Z-inethylhendm- 
oxazole~ 3 - 0 '}ie, slender needles, m. p. 119 — 120^ (decomp.), ?/?.-toln" 
idine hydrochloride, and ^-amino-o-tolnic add hydroeddoride ; the 
free acklj needles, ni. p. 125 — 126^ (decomp.), may also be prepared 
b}-^ reduction of the nitro-acid with ferrous sulphate in ammoniacal 
solution. When heated with form amide, it is converted into 
^•■ynedhylqtdnm()leA-one, long needles, ni. p. 224^. 

Ethyl nitrotoluoylfnalonaie, Cf.H3Me(N02VC0*CII(C02Et)2, 
prisms, m. p. 60^, is prepared by the action of S-nitro-o-toluoyl 
chloride on ethyl sodiomalonate, and pelds a potamnm derivative, 
C|r,Hia 07 NK, yellow, silky needles. When boiled with hydriodic 
acid and red phosphorus, it gives 2A-dihq/dromj~^-methylqiimoline, 
microcrystalline powder, which does not melt at 300°, and is con- 
verted by phosphoryl chloride into- 2 :4-dichlorO“5-methylquinoline, 
long, slender needles, m. p. 132°. Treatment with tin and fuming 
hydrochloric acid transforms the diehloro-base into a mixture of 
^-mMhylteirahydroqidnoUne hydrochloride, needles and leaflets, 
m. p. 238 — 240° (tlie p'ffro.so-derivative of the tetrahydro-base ctys-^ 
tallises in shining, oblique prisms, m. p. G9 — 70°), and 5-inethyl- 
quinoline, b. p. 263^ — -264:^/753 mm., 264 — 265°/765 mm. (picrate, 
m. p. 218 — 219°, metliiodide, lemon-yellow needles and plates, m. p. 
197° after softening at 193°); the- latter base can also be obtained 
in small yield by distilling 2 : 4-dihydimxy-5-metliylquinoline with 
zinc dust. 

The following details of previously undescribed nitro- and amino- 
toluonitriles axe given. 5-Nitro-otoluonitrile (compare Mayer, 
loc, dt.), prepared from 5-nitro-o-toluidine in the manner used 
for the S-isomeride, forms colourless leaflets, m. p. 100°, which are 
readily hydrolysed by a mixture of glacial acetic and fuming hydro- 
chloric acids at 165°, to- 5-nitro-o-toluic acid, m. p. 152—153°, The 
nitromitrile is readily I'educed bv staixnous chloride and hydro- 
cliloric acid toi B-mnino-odohwnifAle, rhombic crystals, m. p. 90°. 
6-Nitro-m-toluonitrile, ra. p, 80°, is similarly reduced to G-tinuno-^ 
mdoluomtriley long, oolo-urless needles, m. p. 95°. B-WUro'-mdokuh 
nitrile, needles, m; p. 104^ — 105°, is prepared by the action of 
thionyl chloride , on the corresponding amide, small needles, m,. p. 
164—465° (trom S-nitro-w-toluovl chloride and ammonia in ethereal 
mlniimi); A-mnmo-^m-fndamdtrUe d.otxXi^ needles, in. p. Y6° (the 
hydroeddoride, is ; slowly volatile at: 100°), \2-Nitro-m4oluonitrile, 
m. p. 84°, is reduced .hy. hydriodic acid or ammonium sulphide to 
2-amina-fu-tpIuamide, m,' p.4.49°; by stannous chloride and liydro- 
chloric acid to i-^ammthmdoluonitnle, m. p., 38*°. H, ,W. 
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A No¥el Application of. Bromine Water in Synthetic 
Organic Chemistry, John Ekad and Margaret Mary 
Williams (J. Froc. Boy, Soc. J,S, Wales, 1917, 51, 558-^-^564).-- 
It lias previously been shown (T., 1917, 111, 240) that etliylcne 
reacts directly with bromine water to give a good yield of ethylene 
bromoliycirin. In the same way when air charged with bromiiie 
vapour is passed through a suspension of cinnamic acid in ice-cold 
water kept well stirred, a yield of over 80% of a-broino-i8-phenyl- 
Iiydracrylic acid is obtained, the other product being ai8-dibronio-,8- 
plienylpropionic acid. If the cinnamic acid is replaced by sodium 
ciiiiiamate only 53% of the bromohydrin is obtained, and there is a 
third product, namely, jS-bromostyrene, which accounts for 42*6% 
of the sodium cinnamate used. W. G*. 

Fluor o cinnamic Acid. F. Swarts (Bull Sog, chiiii,, 
1919, [iv], 26, 325 — 335). — When benzaldehyde is slowly added to 
method iluoroacetate in the presence of sodium, the mixture being 
cooled below 0°, the principal product is methyl ’fhioTocinnam.ate , 
m. p. 25^, b* p. 138°/23 mm., 1*17258. It is readily saponified 
by aqueous potassium hydroxide, giving the fotuMmm salt, from 
which, on acidifying, fluorocinnamic acid, m. p. IST’G'^ (corr.), h. p. 
290^, is obtained. It yields calcmm, harkim, and diver salts and 
two complex iron compounds having the composition: 


and 


[o<: 


[Fe3(C.,HeI’0.)o(OH),]C9H-FO., 

{0„H,FO,)s 


Fe3(0,H,FO,)„(OH) ■ 
Fe3(C,H«FO,),(OH), 


Fluorocinnamic acid is readily brominated, giving a-fluoro~af^~ 
dihromo-^-fhenyliyroyionic acid, m. p. 161*8^, giving a harkim salt 
and a methyl ester, m, p. 120^ (corr.). W, G. 


Action of Ammonia and Amines on the Substituted 
Carbamides. and Urethanes. I. Carbonyldiur ethane, 
F. B. Dains, H. W. Gbeider, and C. H. Kidwell (/. Arner. 
Ghem, Soc., 1919, 4.1, 1004 — 1013). — Carbonyldiurethane, silky 
needles, m, p. 108% is readily prepared by the addition of urethane 
(2 mols.) and pyridine (2 mols.) to a 10% solution of carbonyl 
chloride in benzene. It does not react with anhydrous liquid 
ammonia, but, in the presence of a little water, it gives carbeth- 
oxybiuret, m. p. 162’— 163^, traces of biuret, and cyanuric acid. 
No reaction occurs with cold alcoholic ammonia, but with aqueous 
ammonia (28%) the main reaction consists in the hydrolysis of one 
of the carbethoxy-groups, with the resulting production of ethyl 
allophanate, m. p, 192° (the silver salt is described ) ; at the same 
time, carbethoxy-biuret is formed, but, being unstable in the 
ammonia solution, appears only as its' decomposition 'product,' 
cyanuric ■ acid ; , biuret is formed only 'to a ' V'Ory , limited ' ext'cnt. 
Ethyl allophanate, is produced in ; 80% '.'yield when,'' " ethyl amine is 
used. 
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Tlie course of tlie acfcioii of aniline on carboiiyldiuretliane depends 
largely on tli© temperature employed. At 110 — 115^^, the products 
are diphenyl biuret, in. p. 210^^, and phenylcarb ethoxy biuret, 
NHPh^CO'NH'CO'NIi’CO.iEt, m. p. 174^ (the sodiiim and 8ilve7^ 
salts. are described); the latter yields alcohol when dissolved in 
sodium hydroxide, and the solution on acidification gives phony 1- 
?.<f< 9 cyanuric acid, fine needles, m. p. 290 — 300^^ for different pre- 
parations, which forms a silver and a coqyper salt. (Phenylcarb- 
ethoxybiuret and phenylis'ocyanuric acid, together with phenyl- 
urethane and phenylallophanic ester, are produced by the action 
of phenyl carhimide on urethane at 130^.) At 130 — 150°, the pro- 
ducts are phenylcarbethoxybiuret, diphenylbinret in a larger yield 
than before, and carbonyl diphenyldicarbamide, 
Cb(NPI*CO*NHPh)o, 

m. p. 211°. At 170°, a little phenylcarb amide, m. p. 147°, and 
diphenylcarbamide, m. p. 235°, ai*e also formed, and, at higher 
temperatures, the laiter becomes the main product. 

With o4oliiidino at, 130°, phenylcliurethane yields o4oI?/Ivarh- 
eiliornyhiuret, fine, colourless crystals, m. p. 155 — 156° (from which 
odolylhoeymirric acid, colourless needles, which do not melt below 
300°, and yield a mono-silver salt, is obtained, as with the corre- 
sponding phenyl derivative), di-o4oJylhiifret, needles, m. p. 
202 — 203°, and ethyl o-tolylallophanate, m. p. 137°. At 140°, 
the products are o-tolylcarbetlioxybiuret, a little di-o-tolyl carb- 
amide, and carbonyldi- 0 '“tolyldicarbamide, m. p, 186°. At 
1 70—180°, dim-tolylbiuret, carbonyldi-o-tolyldicarbamicle, di-a- 
tolylcarbamide, m. p. 248°, and o-tolylcarbamide, m. p. 188°, are 
obtained, Di-o-tolylcarbamide is the only substance isolated from 
experiments at 200°. 

At 130 — 140°, j8-naphthylamine yields maitily P-naphfJbyle.arh- 
etJioTphi'inrJ, colourless needles, m. p, 196° (j8-rmp7/f/i.?/7isocyun7r/7c 
acid has m. p. 290 — 291°), with small amounts of caidionyldi-^f- 
naphthyldicarbamide, m. p. 293°. a-Naphtliylamine, on the other 
hand, yielded at .130° mainly di-miaphfJiylcarh amide, m. p. 280°; 
smaller amounts of a-naplitdiajlcarhethosiy^^^^ colourless needles, 
m. p. 198° (amapJifJiylhoeya^iuric add has m. p. 290°), and of 
dd-a-napfithylhivret, colourless crystals, m. p. 278—279°, were also 
produced. 

The reactivity of carbonyldiurethan© appears to be dependent 
on the presence of the carbonyl group, since neither niethylene- 
diiirethane nor the substituted m ethyl enediurethanes form metallic 
salts or react with amin'es. Thus, methylenediurethane ' is not 
attacked hy aniline at 130°, traces of ammnnia are evolved at 160°, 
and at 200° only a little diphenylcarbamide is obtained, which 
results from the slight dissociation of the urethane. The intro- 
duction of a phenyl group in the methylene radicle does not 
increase the^ reactivity of the substance, and, similarly, o^nitro- 
phem/ImethpleMedkiretharny ■ 'colovitlem ' m. p. 190°, does 

not give an^ amide with ^'minonia or with aniline at temperatures 
lip to 200W ; ' H.'W. ^ 
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X jlyloxyacetic Acids . W. Gluub and P. K. Bbener 
{0es, Ahlmnd. Kennt. ICoMe, 1917, 2 , 257-^-260; from Gliem, 
Zentr., 1919, i, 626). — Since the tolyloxyacetic acids are useful in 
the separation of the cresols of low temperature tars, the authors 
have investigated the corresponding compounds of the xylenols. 
f~Xylyloxyacetic acicl^ long, slender needles, m. p. 118°, is obtained 
in 35% yield by the action of chloroacetic acid on ^^xylenol in the 
presence of aqueous sodium hydroxide. The sodium salt is 
described. 4:- o-Xylyloxy acetic add, long, colourless needles or 
thin, rectangular plates, m. p. 162*5°, is similarly obtained in 63% 
yield ; the sodivm salt is crystalline. m-Xylyioxy acetic add, 
long, white needles, m. p. 141*6°, is prepared in 51*5% yield. 
Ethyl -p-f olyloxy acetate is obtained from ethyl chloroacetate and 
sodium p-tolyloxide ; it is an oil, h- p. 142 — 143°711 mm., which 
is converted by methyl-alcoholic ammonia into '^-tolyloxy acetamide, 
m. p. 128°. ' ‘ H. W. ' 

Trimethylene Disalicjlate and Method of Preparing the 
Same, A. M. Clover (TJ.S. Pat. 1,286,944). — Trimethylene di- 
salicylate, CH2(CHo*C0.2*CgH4*OH)o, is prepared by the esterifica- 
tion of the glycol with twice its weight of salicylic acid in presence 
of half its weight of concentrated sulphuric acid at a temperature 
not exceeding * 100 °. Excess of unchanged acid is removed by 
washing the product with aqueous sodium carhonate at 50°, and 
the ester, which solidifies on cooling, is purified by ci'ystallisatiou . 
It is a colourless, odourless substance of m. p. 77°, and has anti- 
rlienmatic proper tie.s. G*. ,F. M. 

Some Aromatic ^y-Unsaturated Ketonic Acids. E., 
C.TUSA {Gaz^>eUa, 19X9, 49, i, 164 — 171), — Descriptions are given 
of a number of unsaturated ketonic acids, obtained by the con- 
densation of pyruvic acid with aromatic aldehydes, K*CHO i- 
CHy CO-CO 3 H - mo H- E-0H:CH-C0‘C0^H. 

Beiizylidenepyruvic acid (compare A., 1910, i, 684) gives with 
phenylhydrazone a compound, m. p. 163 — 165° (Erlenmeyer, A.,. 
1903, i, 698, gave m. p. 158°; 1904, i, 500), which dissolves in hot 
sodium carbonate solution, yields aniline wheh reduced with sodium 
amalgam, and is converted by boiling with glacial acetic acid in a 
reflux apparatus into a convpotm-d, m. p. 195° (decomp.), answer-^ 
ing to Enorr’s pyrazoline reaction; it must, therefore, be regarded 
as a true phenylhydrazone. The acid yields a dibromide, 
GHPhBr*CHBr*G 6 *C 02 H, m. p. 124° (Erlenmeyer, loc. cit., gave 
m. p. 138°, deQomp.), decomposing at 166°. Benzylidenepyruvic 
acid ^ p-nitrophenylhydrazone gives a crystalline sodium salt, which, 
', has been "analysed. ' ■ 

' XGinnamylidenepyruvic acid (loc. cit.; also Erlenmeyer, loc.^dt.) 
yields 'a ' 'tester, m.' p. '126°, and a, detrahromide, 

,,;0HPhBr*pGHBr]3^C0^‘C09H, which'; \form:S;:',: white mecdlesi '.finTnmg 
red at 200° m. p., , 218° ^ The Aihjl 7 es|er%forins ^ '(l)A'a, 
hromide, white needles, m.,,p. ' 1 | 6 °^,, and a di'hromide, 
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GYjH|403Br2, yellow needles, m. p. 86®. The plienylliydrazones of 
the acid and of its ethyl ester exhibit the behaviour of true 
hydrazoiies. 

w-Nitrobenzylidenepyruvic acid, ni. p. Ill® (compare Baeyer and 
Brewseii, A., 1883, 341), forms a sodhm salt (4-H2P) ^ 

dihi^omicle, N02*C(>H4*[CHBr]2*C0*C02H, which crystallises in 
long, silky needles, in. p. 64®. 

■p'Nit7vhenz?/IkIe?i^^^ acid, forms shining, white 

needles, m. p/ 117®. The dihromide, ]Sr02*CoH4-[CHBr]2*CO-COoII, 
crystallises in white needles, m. p. 78®. 

Anisylidene2yyriivic acid, 0Me*G(;H4‘CHICH*C0*C02H, forms 
yellow needles, m. p. 81®, and crystallises from alcohol with 
iEt“OTf[. Its sodium salt and its d^ihromule, C^|TIj(j04Bro, crystal- 
lising in white scales, m. p. 125®, were prepared. 

The compoimd, in. p. 137 — 138®, described by B.yan and Dunlea 
(A., 1913, i, 1067) as B-phenyl-S-styrylisooxazole is probably the 
3-phenyl-5-styryli«ooxazole obtained by the author and Term (A., 
1911, i, 918), since the action of hydroxylamine on cinnamoyl- 
benzoylmethane may result in the formation of two isomeric iso- 
oxazoies. T. H. P. 

The Isomeric Tropic Acids. Alex. McKknzie and John 
Keufoot Wood (T., 1919, 115 , 828- - 840), 

Preparation of 1 : B-DiliydroxynapMhoyl-o-benzoic Acid 
and its Saits. Ghsellscuaft fOii Chemtsche Industeie in Basel 
(D;R.-P. 311213; from Vhem, Zetitr,, 1919, ii, 586).--4 : G-Bihydr- 
oxy naphthalene is condensed with phthalic anhydride or phthalic 
> acid ill the presence of boric acid, and the acid is converted into 
its metallic salts by the usual methods; the presence of boric acid 
causes the reaction to result chiefly in the production of 1 : 

add, whilst in the absence of a condensing 
agent or in the presence of substances such as zinc chloride, 
phthaleins are mainly or exclusively formed. 1 : 6-Dihydroxy- 
naphthoy 1-0-1) enzoic acid forms coarse crystals, m. p. 226 — 227®. 
The following salts are described : monmodi/imi salt, pale yellow, 
flat prisms; the disodimn salt is hygroscopic; nionopotassinm salt, 
yellow, rhombic or pidsmatic crystals; the dipotasskim salt is 
spaxingly soluble in alcohol or water ; monomlcium salt, pale yellow, 
coarse crystals ; I earl salt, yellow, powdery precipitate ; copper salt, 
green powder. ' 1 : 6-Bihydroxynaphthoyl-o-benzoic acid and its 
salts havO' a very sweet haste, whilst the corresponding IrS-com- 
pound' and its derivatives are tasteless. The new acid and its salts 
form; a substitute for sugar and other sweetening agents, and also 
intermediate, substances for the manufacture of dyes. When 
printed,. , as for. chrome colours, 1 : G-dihydroxynaphthoyl-o^benzoic 
'acid gives bright .greenish-yellow shad'CS on'''cotton and.wO'Ol which 
are fast ; to, '.light .and washing,, whilst the' corresponding 1: 6-acid, 
yields , orange. shades .which are much kss .fast to light. . "H. .W. 
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Tlie <?^cZoPropaiie Series. E. P. Kohler and T. L. Davis 
(/. Amer, Ghem. Soc,, 1919, 41, 992—1001. Compare A., 1917, 
i, 566, 570; 1918, i, 72). — One of tlie most characteristic properties 
of cyclopropane derivatives is the ease v/ith which the ring is 
opened by alkyl oxides, with the production of a metallic derivative 
of an isomeric ethylenic ester. The action has been ascribed to 
the addition of the alkyloxide, followed by elimination of alcohol. 
In the present instance, the behaviour of methyl 2-phenyl '3 -methyl- 
S-benzoylcyc/opropanedicarho'Xylate has been investigated, since the 
eliininatioii of alcohol is here impossible owing to the presence ot 
the methyl group in position 3; the substance, however, does not 
appear to be appreciably affected by sodium methoxide. 

The condensation of phenyl a-methylstyryl ketone and methyl 
malonate is best effected by means of a solution of sodium, in dry 
methyl alcohol at the temperature of the steam-bath ; the product 
consists of a mixture of the two stereoisomeric forms of w ethyl 
y-be?7so yl - prop?/PmaIo7iate, 

C0Ph-CHMe*CHPh-GH(C02M6)j> 

(m. p/s 91 — 93° and 88 — 90^ respectively), in addition to a con- 
siderable amount of oil. Each of the esters can be hydrolysed to 
the corresponding acid (m. p. about 160°, and thick needles, in. p. 
67°, respectively), from which the y -benzoyl- &nyhH.iIe?dc 
(silky needles, m. p. 115 — 117°, and small, transparent needles, 
m, p. 92 — 93°) are obtained by elimination of carbon dioxide; 
when treated ■with methyl alcohol and hydrogen chloride, these two 
acids yield the same mefdiyl ester, large, rhomb-sliaped prisms, 
m. p. 92° (which probably has the sain© configuration as the dibasic 
ester, m. p. 92°), whilst with bromine in carbon tetrachloride solu- 
tion they give y-hromo-y-benzoyl-^-phenylvaJeric acid, fine, needles, 
in. p. about 160° ‘(decoinp.), from which y-heitzoyl-^-phenyl-'y- 
meidiylbntyralacf'One^ fiat, six-sided plates, m. p. 93°, is obtained 
by the action of sodium carbonate. 

The stereoisomeric methyl y-benxoyl-jB-phenylpropylmalonates 
readily react with bromine, yielding the same products, namely, a 
small amount of methyl y-bramo-y-hemoyl-^-phem/lpropylmalonate, 
short, coarse needles, m. p. 114 — 115°, and an oil; the position of 
the bromine atom in the solid compound is deduced from its con- 
version into methyl-y-h enzbyl-^-phmyl-y-methylh ntyrolactone- 
carhoxylafe^ colourless plates, m. p. 85°, when heated, and the 
identity of this substance with that obtained by the half-hydrolysis 
of the saturated ketonic ester and the action of bromine on the 
ester-acid. The action of potassium acetate on methyl y-bromo- 
7-ben!»oyI-i3-phenylpropylmaIonate yields methyl 

plieriyl-Z-metliyhyAoproimnedicatboxylate, (C 09 Me) 9 C<r 5 ?l-^ 9 

narrow prisms, m. p. 1Q1°, which is not oxidised by permanganate, 
hut is readily reduced by;, 'sdnc. dust and acetic heid, yielding ,the 
s^turat^ ester, m. p. 91— 9p,,as' sole 'product of " the action. The 
add, unlike the derivatives of c^/eZopropane'^previously studied, 
it to a|kyl oxides except ■ in ' “the '''prosepco'" of ' moisture, 
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when ifc is hydrolysed to the corresponding acid cater, three-sided 
prisms, in. p. 162^^, O'-Bcnzoi/l-'l-phcnijl-^^-nicHbi/lcyAoproiiancdi- 
earhod‘//lic acul, needles, m. p. 176 — 178^ (decoinp.), is obtained 
by coinpleLe hydrolysis ol the corresponding ester, into which it is 
reconverted through the silver salt; Avhen treated with methyl 
alcohol and hydrogen chloride, on the other hand, the sole product 
is a very stable, crystalline co7ivpound, in. p. 158'5 — 

159-5°. ■ ^ 

Til© oily material obtained during the bromination of the methyl 
y-benzoyl-^-phenylpropylmalonates was treated with potassium 
acetate, whereby a small further quantity of the cyclopropane 
ester already described, and an ethylenic isomeride, stout needles, 
m. p. 129 — 131°, were isolated; the latter is not reduced by zinc 
dust and acetic acid, and hence is not a co/c^opropaiie derivative* 
Its most characteristic property is the readiness with which it is 
transformed by bases or mineral acids into an isomeric ester, 
hexagonal plates, m. p. 145°. On hydrolysis, it yields an‘ ester 
acid, needles, m. p. about 189° (decomp.), and a dibasic acid, 
needles, m. p. about 180° (deconip.); these compounds, however, 
are probably derivatives of the ester, rn. p. 145°, since this ester 
is obtained when the • acid is esterifled either by the silver salt 
method 6r by methyl alcohol and hydrogen chloride. H. W. 

Cojadensation of FJb.enyl ^-Aminoethyl Ketone with. Nitro- 
malonaldehyde. William J. Hale and Edgab G. Bbittok (/. 
Amer. Chem, Soc., 1919, 41, 1020 — 1026). — In continuation of the 
work of Hal© and Hoyt (A., 1916, i, 71) and of Hale and Honan 
(tiiis voL, i, ), the condensation of sodium nitromalonaldehyde 
with a methylene group activated by the presence of a neighboui*- 
ing carbonyl group has been studied. 

a-BitroB-henzoylethplaminoacraldehyde, 

C0Ph-CH2,*CIVmi-CH:C(N02)-CH0, 
small prisms, m. p. 153°, is readily produced when an aqueous solu- 
tion of molar quantities of sodium nitromalonaldehyde and phenyl 
jS-aminoethyl ketone hydrochloride is maintained at 50° for some 
hours. When twice the relative amount of the amino-ketone 
hydrochloride is used and the solution is treated with a little sodium 
hydroxide, 0-7iitro-aBemoplethylammo-yBenzo?/lethylimmopro- 
pylenc, COPhlCHJ./NH<lH:C(N62)-OH:N-rCeo]>COPh, colour- 
less clusters of needles, xn. p. 145° (ydatinichloride, m. p. 208°), is 
produced, which is decomposed by boiling concentrated hydro- 
chloric acid into the nitroacr aldehyde, ra. p. 153°, and pheii}^! 
Aaminoethyl ketone; the compound can also be obtained by addi- 
tion of sodium hydroxide to an aqueous solution of the nitroacr- 

f 1 1 ' t A -nr * n 7 7 7 ■XT t Y 

aldehyde. A.-Nitro^d-phenacylpyrrole^ 6ja:0(CH/OOPh)^^'^’ 

is formed ' by the condensation of. phenyl ^-aminoethyl ketone 
hydrochloride and sodium nitromalonaldehyde in aqueous-alcoholic 
solution in the presence of sodium hydroxide,' or from benzoylethyl- 
aminbnitroacraldehyde under similar,’ conditions; it forms small, 
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lemoii-yeilow prisms^ lU. p. 170^ (the 'platinichlorldc decomposes 
above 300*^ without melting). Attempts to oxidise the subBtaiice 
to a iiitropyrrolecarboxylic acid Avere uiisuccessrul. The yield of 
the pyrrole derivative is only iisoderate, and the alkaline mother 
lirpiors from the preparation yield, on aeidiUcatioii, a red, 
amorplioiis precipitate, deconiposiug between 127'^ and 132T which, 
appears to consist of 3-/ri^ro-5-a?nhm-lA6’/Lr-oyAyclope'/?./rtd''/c'/ir, 


GuPlrG:OI-J 

NtL/orcii 


>aH"N02. 


H, W. 


Condensation of Deoxyhenzoin and Aldehydes. Ananda 
I visoKE Das and Bbojeotba Natii Giiosn (T., 1919, 115, 


817-^820). 


Condensation of Deoxyhenzoin with Aromatic Aldehydes . 
Bawa Kartab Singh and Ditindka Kumar Mazumdar (T., 1919, 
115, 821-~-825). 

Action of Potassium Ferricyanide on Alizarin in Alkaline 
Solution. II. R. Scholl and A. Zxnke 1919, 52 [A], 

1142 — 1160. Compare this voL, i, 25). — Addition of bromine to 
hydroxy naplithaquinoiiylvinylglyoxylic acid leads to the formation 
of ^~\%-hiidroxij-l : 4^-na‘pktha(iuiii(}ni/t -B-vinpIpfpoxpiic 'acid (IB 
bromide (I), m. p. about 150® (decoiiip.) after softening at about 
83®, which slowly loses hydrogen ])romide at the ordinary tempera- 
ture and forms a mixture of ciimarinoid (a) (II) and ciimaroid (B) 


0 

I I lc=:C-CO-CO,H 

H Br 

0 

(II.) 

^-l2-hpdroxp-l ; Bfiaphthatjuinonpl-Z^^ umylghjaxplic adds 

^ (III), which could not be separated owing 

15 to their instability. 

Cnmarokl Series.- — Methyl ^-\2diydr- 

I f LcznCBr aaryA. : imaphthaquinonid~^\adrom(mmy^^^^ 

I glyoxylate, yellow prisms, m. p. 217® 

^ H 00 'G 02 H (decomp.), is obtained mixed with methyl 

naphthafurjiquinonylglyoxylate by the 
action of boiling methyl alcohol on tlie 
eritde, dibromide; the acetyl derivative 'forms pale yellow, shining 
leMets', m.''p. 188 — *189®. IAlb ethyl ester has 'm. p. 158®. 
Cautious hydrolysis ' of the methyl ester yields the corresponding 
acid, m. p, 171—172® ' (decomp.) after previous darkening and 
softening, which Ja transformed' by boiling' water into Amphtha- 
, fnranqtiinone (see later): 'and by boiling, xylene, luto'. a 'crystalline 
m. p. about 251—252^.',^ Wheh'heate''Aal'O:ne/,st'''10'O®>br with 
alcohol, it is converted ' into. vbrom,obenzcumarinq,uinom,ev .''/'W'hen 


0 

i! 

/yN 


\/\/ 

II 

o 


OH 

CeBr-CHBr-0O‘CO^H 


(I.) 
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‘>CO‘CO.Me 


\/V' 

O 


treated witli inetliyl alcohol and hydrogeii chloride^ it re-fomis the 
methyl eeter, m. p. Hid (‘f hyl ^-naphth 

(me- 1 -ylpoxyldie (annexed form tila) 
crystalliHes in reddish-yellow needles, 
ni. p, whilst the correspond- 

ing ethyl ester forms reddisinyellow 
need.ies, m. p). 187^ (pheriprhydmzonCj 
brown needles, in. p. about 208 — 210^); 
the latter is oxidised by dilute nitric 
acid at 200'^ to plithaiic acid. The 
esters are converted by laethyl-alcoholic potassium hydroxide into 
a green salt, which is rapidly oxidised by air to a red salt, the 
latter being derived from naphthafiiranquinonecarboxylic acid 
(annexed formula), the former from its 
0 Q diliydro-derivative. The acid itself forms red 

.V yv crystals, in. p. 298*^, and yields a (sodium salt 

( pGOgll which dissolves sparingly in water. When 

distilled alone or, preferably, with lime, it 
passes into IBmaphthafiiran-^iBujw^^^ (3:4- 
phthcdylfwxm), m. p. 210^^, which is also 
obtained by boiling crude hydroxynaphtha- 
(piinonyibromovinylglyoxylic acid or pure /3-hydrO'xynaplitha- 
quinonyl-a-bromovinylglyoxylic acid with water. It yields a mono- 
phenylhydrazone^ purple needles, m. p. 158 — 159°, and a dibromide, 
reddish-yellow crystals, m. p. 112 — 114° (decornp.), after previous 
softening, which slowly loses hydrogen bromide at the ordinary 
temperature. When boiled with glacial acetic acid, the dibromide 
is converted into a mixture of 1- and 2-hromonaphthafiimn^ 
ones, yellowish-red leaflets and red needles, m. p. 167 — 168°, after 
much softening* 

Series , — 4 : b-Bcnzcumarin-B : %-qimione (3 : 4- 
yyhthalyl-a-pyrone) (annexed formula), brownish- 
yellow crystals, in. p. 214—215°, is obtained by 
cautiously heating silver liydroxynaphtha- 
quinonylvinylglyoxylate in a current of carbon 
dioxide. l-i?romo-4 : ^dmnizmmmnn-Z i ^-(yuimne 
is prepared by the action of boiling alcohol on 
crude hydroxy naphthaquinonyibromovinylgly- 
oxylic acid ; it forms yellowish-brown needles, 
m. p. 224—225° ^ ■ 

2 : 2-DibromO"l : 3-diketohydrindene, m. p. 
by the action of an excess of boiling bromine water on hyclroxy- 
naphtha'quinonylvinylglyoxylic acid. - , H* W. 


Gmnarinoid 


O 


0 


/■ 

k. 


CO 


/\/\<^ 


u 


175 — 177°, is obtained 


The Basic Properties of^ Phenanthraquittone^ Jo'Sbph 
Knox and Hbub'n' R mn Will (T.,,1919, 115, 850—852). 

' Sittiies in The Camphaae Series. ' .XXX'VIL Aryl Deriv- 
atives' ' df 'Immo-;' and '' Atoino-camphor. ' Maetin, Onslow 
S’ohsrnh'ahd'’kIiANS.'SpiNKnE 115, '889*— 895),' ' 
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Ozonisatioii of ajpoBornylene and of the different 
Fencheiies* Constitotion of these Hydrocarbons. R. H„ 
Roschier (Acad. Sci. FeNuicaey 1919, [/I], 10, 1 — S3 ; froia (Jhem. 
Zentr,, 1919, i, 726 — -730. Compare Komppa and Hentikka, A., 
1912, i, 278; 1914, i, 557). — ajpoBornylene is a mixture of two 
isomeric hydrocarbons, one of which is the actual ^i^-^oboriiyleiie (1), 
whilst the other is tricyclic apocyclene (II). Fencheno is a iiiix- 
tur© of at least hv© terpenes, two of which are semicyclic, two 
enclocyclic, and on© tricyclic. Oaonisatioii of rWenchen© 
(Wallach’s ZlAfencheno) has confirmed the formula (III) for it, 
whilst the formula IV may he ascribed with certainty to 
/3-fenchen© (Wailach's Zl-^f-fencbene and Seniinler's fsofencliene) . 
The fenchene, b. p. 145 — 147*^, is mainly rin^-unsatiirated, and 
probably has the constitution (V). The fenchene of lowest boil- 
ing point is identical with BemmleFs fsoaZ^of enchene (VI). A 
small amount of cyc/ofeiicheue (VII) identical with Aachan’s 
)8-pmolene is contained in the fractions of fenchene of lowest boil- 
ing point. 


OH 

6 m «*2 |l 
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(VI.) 

a|3^oBornylene was prepared from campheiiilole by the xanthate 
method and from canaphenilone through the dichloride; the pro- 
duct obtained by the first method was a completely solid,, viscous, 
camphoraceous mass, m* p. 38^, b* p. 138^/760 mm., whilst that 
obtained by the second process, b. p. 13 8-— 139*^, was oily at the 
ordinary tBmperature, But ; splidilled when moderaWy cooled. 
Attempts to prepare' afobornylene ■ by/ the;; distill 
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caiiiplienilyiamixie phosphate in a current of carbon dioxide were 
unsuccessful, the original amine being recovered. Ozonisation of 
ttpobornylene yielded a normal ozonide, C9H14O3, voluminous, 
white powder, in. p. 55° (decomp.), which became transformed into 
a brown oil after some months ; it decomposes quietly when heated. 
Fission of the ozonid© by warming its solution in acetic acid yielded 
mainly three fractions ; the most volatile was an oil, which did not 
reduce Fehling’s solution, gave no semicarbazone, and probably 
consisted of a.'pocycle7ie acetate. The middle fraction was aldehydic, 
but contained some peroxide; it could not be purified by means of 
a crystalline semicarbazone. The d.’^ohornylenedialdehyde was so 
unstable that it became resinified for the most part during dis- 
tillation, and was converted into c«.y^ocamphoric acid by treatment 
with potassium carbonate. apoCamphoric anhydride, m. p. 
174—175°, was obtained from the least volatile fraction. 

When the ozonide of <2';pobornylene obtained from camiihenylone 
dichlorid© was decomposed in acetic acid solution and the latter 
was distilled, the distillate was found to contain apocyr/ette 
(20 — 30% of the u^pobornylene taken); the latter is not attacked 
by ozone, and is extraordinarily stable towards permanganate. It 
is a readily volatile, crystalline substance with a sweetish, but 
rather irritating, odour. It has m. p. 42*5 — 43°, b. p. 138 — 139°/ 
764 mm,, Df 0*8710, 1*45144, moL ref. 37*80 (calc, for tri- 
cyclic, CgHj;, 37*16), nf 1*44910, nf 1*45686, 1*46190. apo- 

Bornylene, obtained by the xanthate process, contained 62% of 
apooyclme. Treatment with acetic acid in the presence of 
sulphuric acid converted apucyclene into the acetate, b. p. 81 — 82°/ 
8 mm., Df 0*9971, < 1*4623, nf 1*4601, < 1*4729. It was 
hydit>lysed to an alcohol, which was not obtained in a state of 
purity owing to lack of material, but which was identified as 
i8-fenchocamphoroI by its oxidation through iS-fenchocamphorone 
to upofenchocamphoric acid; the latter could be separated into 
^mm-apofenchocamphoric acid, m. p. 144 — 145°, and jS-fencho- 
camphorone, m. p. 60—63°, characterised by its semicarbazone, 
m. p. 200—201°. 

The a-fenohene was obtained from fenchyl chloride, and had 
h, p. 155—160°, Dr 0*8670, np 1*46729, a®' --32*32. The 
ozonide was a viscous, colourless oil which did not explode when 
heated, and contained more highly oxygenated products than 
the normal ozonide. After fission, it yielded about 50% of 
a-fenchocamphorone (identical with Wallach’s Z)c?-fenchocamphor- 
one), b. p, 198 — -200° (semicarbazone, m. p, 220—221°). In addi- 
tion, there were formed a neutral, aldehydic, yellow oil, b. p. 
120 — 133°, which could not be purified, and cK-fenchenylanic acid 
(7 : T-dimethyl-l : 2 : 2-57cpc2'Oheptane-2-carboxyKc acidV m* p. 
7T5 — 72°. The zinc salt is less soluble in hot than in cold water; 
the anilide forms silky needles, m. p. 149*5— 150°. 

The speoimen of ''jS-fenchen© employed was obtained by distilk” 
tion of ' r-fenchyl ' alcohol . with ' potassium , Or sodiixm hydrogen 
sulphate in,; ^ourrent of carbon dioxide., It was separated into 
'vOE. CXVL' t ' 



i 410 


ABSTBAOTS OB CHEMICAL PAPEBS. 


tiiree fractions by repeated distillation, the most volatile of which 
was purely ©ndocyclic, the least volatile purely semicyclio, accord- 
ing to optical analysis; ^-fenchene was contained in the fraction, 
b. p. 151 — 153°. ^-Fenchene ozonide forms a viscous, syrupy oil 
which contains more highly oxygenated products than the normal 
ozonide. Fission yielded impure fenchocamphorone, which was 
identified by its semicarbazone, m, p. 193 — 195°; further oxidation 
of the liquid ketone led to the isolation of a little apocaniphoric 
• anhydride (thus proving the presence of a-fenchocamphorone as 
impurity), and mainly to ^apofenchocamphorio acid (4 : 4-dunethyl- 
cpc^opentane-l : 3-dicarboxylic acid), prisms or monoclinic plates, 
m. p. 144 — 145°; since the acid cannot be converted into an 
anhydride in the usual manner, it must be a ^m#s-form; the zinc 
salt, which is less soluble in hot than in cold water, is very 
characteristic. 

The intermediate fraction of the hydrocarbon mixture, b. p. 
145 — 147°, behaved on ozonisation as a compound unsaturated in 
the ring. It is a mixture of two hydrocarbons, one of which -is 
wa^^ofenchene (YI), whilst the other probably has the constitution 
Y. Fission of the ozonide yielded mainly a dialdehyde and a 
hetoacid. The dialdehyde, is a mobile, yellow oil, b. p. 

118— 120°/10 mm., Df 1*0215, < 1*4700, 1*4677, n, 1*4815, 

which is very unstable when exposed to air, and could not 
be isolated in the pure state; its disemicarhazane crystallises in 
fine granules, m. p. 219°. The crude aldehyde fraction contained 
also a small quantity of r-ci^-e^ofenchocamphoric acid. The keto- 
acid, forms a viscous, yellow oil, Df 1*0924, 1*4774, 

which could not be caused to crystallise, and was purified 
by means of its semicarhazone, m. p. 220 — 221°; it contain^ the 
-COMe group, since, when treated with bromine and alkali, it 
yields bromoform and a dibasic add, C0H^4O4, prisms, m. p. 
147 — 148°, which, contrary to expectation, is not identical with 
upofenehocamphoric acid obtained by the oxidation of jB-fencho- 
camphorone. Full investigation of the acid was impossible owing 
to the small amount of available material, but its properties show 
it to be CTVffpafenchocamphoric acid. 

Fission of the ozonide obtained from the most volatile fraction 
of the jB-fenchene hydrocarbon mixture yielded aldehydic and 
acidic components, together with a small amount of a pleasant- 
smelling, oily heionCf C9H44O {semicarhazone^ m. p. 209°), which 
could be oxidised to an add, probably C0HJ4O4. The substances 
could not, however, be fully investigated owing to lack of material. 
The' acidic fraction contained the keto-acid described above in 
small amount, together with r-cm^ofenohocamphoric acid, m. p. 
l;73-r^l74°, and, aU' aldehvdic acid'' which, oU' further oxidation, was 
':'tr,in^fornied' into/ m^wfenchocamphoric acid,- '.thus ^ showing the 
fraction to consist mainly of f>Ofd^?ofenehene (Yl), ■ 

' 'The small, .poition of ^;'hhis'';:fraotion';wHch'^was/ 'not''', atta'cked by 

ozonisation consisted of the hydrocarbon. cvc7ofenchene, 

hv p. 142—143° Dr 0*8624, <*« 1*46364, mol ref. 42*73. , It is 
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shown to b© identical with Aschan’s i8-pinolene (Vllj by its con- 
version into the hydrochloride, ni. p. 26 — 28°. The hf/drob?'omide 
has m. p. 4°; b. p. 92— 93°/ 12 mm,, I)f 1*2389, '< 1 * 50570 , 
mol. ref. 52 * 04 . Like /3-pinoleiie, it could be converted through 
the acetate into Lofenchyl alcohol, L*ofenchone, and r-isY>fencho- 
camphoric acid. H. W. 

Behaviour of an Alcoholic Solution of Lead Acetate 
towards the Kesinous Substances of Colophony. I. Ludwig 
Paul {KoUold ZeiUcIi., 1919, 24, 95—104, 129—138, 165—173).— 
The first section of this paper deals with the previously published 
work of Tschirch (“Die Harz und Harzbehalter,” Berlin, 1906). A 
resume of the results and conclusions drawn is given, and these are 
critically discussed. In the third section experiments on the 
behaviour of tlie resinous substances of colophony are described. A 
solution of powdered colophony is made in 5% sodium hydroxide, 
which on treatment with sodium chloride solution deposits- greyish- 
white needles; the mother liquor, on treatment with hydrochloric 
acid, gives a precipitate which after washing is practically all 
soluble in water. On precipitating this solution with a few drops of 
hydrochloric acid, an acid, in. p. 123°, is precipitated. This is 
iS-ATAw-resiii acid (colophony water soluble resiu-acid). The be- 
haviour of the various solutions of colophony with alcoholic solu- 
tions of lead acetate is also studied, and it is shown that the 
starting material in all previous investigations is the colloidal sub- 
stance y-pinic acid, ni. ]x 75—76°. Tliia substance is slowly decom- 
posed by the bound colloidal water in boiling alcoholic vsolutions. 
The colloidal behaviour of the components of colophony, particularly 
in their changes, is probably due to special holding power which 
resinous substances are able to exert on one another, and thereby 
an apparent formation of new chemical substances occurs. The 
residue from the KL substances soluble in scMiium hydroxide fur- 
nishes an example of this type of substance. These extraction resi- 
dues must not be conf used with the decomposition products, which are 
obtained on washing, through the changes occurring in jS-pinic acid, 
m. p. 98 — 100°, and those are probably the substances from which 
fossil resins are produced. Just as the resinous substances often form 
weak, but well-crystallised, compounds with hydrocarbons by virtue 
of the holding power mentioned above, so y-pinic acid forros similar 
weak compounds with etliereal oils which constitute the turpentine 
resins. The method used by Tschirch leads to new substances 
which are not present in the original material. This is particularly 
the case for a series of amorphous substances of low melting point 
isolated by Tschirch from, recent fossil resins. A method of separa- 
tion, due to Tschirch, which leads to the acceptance of three abietic 
acids (a, and y) is to be regarded in the above sense. Although 
the use of alcoholic lead acetate does not destroy the colloidal con- 
dition of the substances treated with it, for example, in the case of 
y-pinic acid, yet a change in the so-called colloidal constitution is 

to be observed* Under the term colloidal constitution the author 

' ' 
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understands tlie metliod of 'comlbiiiatioii and th© iumil>er of mole- 
cules of colloidal water in tlie molecule ; these are distingiiishabl© by 
the taiinoid properties of th© corresponding resin soa]3s and by the 
decomposition and associating properties of th© free resin acids. 
Just as y-pinic acid retains its colloidal water under treatment with 
lead acetate, so y-pinic acid in its w^eak hydrocarbon compounds 
retains the hydrocarbon when precipitated by the same reagent. 
True resinous substances are to be distinguished from resin-like 
substances. The former differ from the latter in their power of 
passing into crystalline substances, the so-called absolute resins, 
whereas the latter are not crystallisable. The colopliony substance 
is, in consequence of its colloidal nature, a living substance, which 
does not come to rest until the colloidal water is used up and 
thereby a labile equilibrium is set up. The stable condition is 
probably reached in amber. J. F. S. 

Tke Mutual luflueuce on the Electrolytic Conductivity of 
Gallotannic Acid and Boric Acid in Connexion with the 
Composition o! the Tannins. J. B6eseken and W. M. Bebrns 
(Froc, K. Ahad. Wetemch, Amsterdam, 1919, 21, 907 — 910). — The 
researches of B. Fischer have shown that th© tannin of the gall nut 
consists principally of a mixture of the pentadigalloyl ethers of 
a- and i3-glueose, and if this is the case the influence of the conduc- 
tivity of this substance on that of boric acid should b© considerable. 
Experiments have therefor© been performed on the conductivity of 
solutions of methyl gallate and of the tannin of the gall nut in the 
presence of boric acid; the increase in conductivity is very cousider- 
abl© and markedly higher in the case of th© tannin than in that of 
the methyl ester, thus agreeing with the presence in tlie tannin of 
ten pairs of favourably situated hydroxyl gimups in evei'y molecule. 

HVW. 

Tajanius. II. fChebulic Acid. Karl Freudenberg {Bet,, 
1919, 52, [fi], 1238 — 1246).-"--Chebulie acid is a moderately 
strong acid in which, the presence of a free carboxyl group lias previ- 
ously been assumed, and this hypothesis is now further oonfirmcKl. 
It cannot be hydrolysed by tannase, probably on account of the 
inhibiting action of the acid group. Wlien heated in aqueous 
solution, the acidity increases, particularly at first, far more rapidly 
than is required by the gallic ■acid eliminated, so that a second, 
unknown acid appears to be first liberated. This is shown to b© the 
cash, sine© aft'^er removal of gallic acid with ether, neutralisation of 
the'tolution, and 'extractaO'U ■ of ' a crystalline tannin With ethyl 
acetate, ■an apparently new, phenolcarboxyli'c acid can' 'be isolated' 
in the form of its thallium ^analyses of the latter have not yet 
yielded absolutely concordant results, but it appears to contain 
S-— 6% of water and to- ajpproxitnatb in composition to thallium 
gallate; it has [a]g® + (±4^) in water. The crystalline taiinin, 

mentioned above, has [a]|? + 85? (±4^) an alcoliollc solutihny aiid 
appears to be a digalloyl glucose/^ work bn chebhlic 

is promised., but the results 'SO, far obtalned'^ seem to indtete 'that.' the 
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glucose is esterified witli two. molecules of gallic acid, and tiiat tlie 
new acid is not attaclied to the glucose residue through its carboxyl 
group, which is free, but probably by a glucotddic linking. 

The use of thallium carbonate or hydroxide for the neutralisation 
of solutions after hydrolysis appears very advantageous, since it can 
readily be removed by addition of halogen acid, and, in this parti- 
cular instance, it also efects the precipitation of highly-coloured 
impurities. " H. W. 

Fyrylium Compounds. IV. Hydroxypyronium Salts ^ 
their Pseudo- and Anhydr o-bases . W. Pilthey (J5cr., 1919, 
.52, [ilj, 1195 — 1907). — The previous work (A., 1917, i, 578, 660) 
has been extended to the anthocyanidines. 

Phenyl styryl ketone and ^p-methoxyacetophenone react with 
ferric chloride in acetic anhydride solution to yield the irott salt, 
(Jo^IiioO^Ci^Pe, red prisms, m. p. 254 — 255°, which is converted by 
sodiuiii carbonate into a~hydroxy-y^<lij>henyha-^-anuyl~iii^^^ 
dien^e^oue, OMe-C^HpC(OH):CH-CPh:CH-COPh, almost colour- 
less, transparent prisms, m. p. 105 — 106° {picrate, slender, orange 
needles, m. p. 237 — 238°), which is slowly 
CPh attacked by boiling alcoholic potassium hydr- 
solution, yielding anisic acid. De- 
un n Ippii methylation of the enol is ejected by hydro- 

MU'Ogll chloric acid at 160°, whereby 2 'A-diphenyl-^- 

uCI -^-hydroxy phenylpyrylium chloride (annexed 
formula) is formed in dark yellowish-red 
prisms, rn, p. 293 — 294°. When a solution of this salt in pyridine 
is treated with alcohol and much water, it yields adiy dr oxy-y e-di- 
phenyl - a - p - Iipdroxyphenpl-ii^y- 2 ^entadicr^ e - one, slender, yellow 
needles, which darken when heated and have 
CPh the same m. .p. as the anhydrodnue ; the latter 
-o-p/p'XpiT (annexed formula) which is best prepared by 
-o action of heat on the cnol, forms violet-blue 

aggregates, m. p. 164°. 

U p-Hydroxyphenyl styryl ketone condenses 

with p-hyd.roxyacetophenone in the presence of 
7u*nc ciiloride and acetic anhydride to yield a complex 7inc salt, from 
which the C 54 H 42 O|(j 01 fjPt, microscopic, orange 

needles, m. p. 258 — 259°, is obtained by double decomposition; tile 
zinc salt is transformed by sodium acetate into^ the diacetyl com- 
imund of the p^YU//7o-base, 

OAc-C^^H4;C(OH):CTPGPh:CH*CG<laHpOAc, 
almost colourless, silky needles, m. p. 122° (acid 'jMcrate, long, 
yellow needles, in. p. 232 — 234°; perchlorate, orange-yellow, six- 



sided platelets, m. p. 249—250°). 
When treated with liot liydrdchioric 
acid, ' the acetyl grbiipB are removed j 
■the chloride of* riie cyclic base beiiig 
formed (annexed formula); it forms 
very. Stahl©, orangb fe'aflets (+'|H20), 
which do hot 'melt' below 320°, It may 
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also be prepared by clemetliylation of a4iy<irO'Xy-y--plierLyl-ae--dbp- 
aiiisyl-A“>‘-peiitadieii-e-oiie with hydrochloric acid at 160*^. The corre- 
sponding perchlorate (-t-itLO) has 
in. i>. 296 — ^298*^. The < 2 w^yJro-base 
(annexed formula), slender needles, 
decomposing at about 340°, is con- 
veniently prepared by addition of 
sodkim carbonate to a solution of 
the perchlorate or .sulphate, the chloride being too- sparingly soluble 
for this purpose. When a solution of the base in pyridine is cauti- 
ously treated with alcohol and water, 
h i/droxyph e n /// - A ''>- pe n tadien-^~on e, 

OH-C\.HpC(OH):CH-CPh:CH*CO*C,3H4-OH, 
is precipitated in almost colourless, coarse needles which do not show 
a definite melting point; when heated at 130 — 140° it is re-con- 
verted into the anhydro-base. H. W. 


Cryptopine. II. William Hejjky Perkin, jun. (T., 1919, 116, 
713—790). 

A New Method for a Separate Extraction of Hydrastin© 
and Berberine from Golden Seal on a large Scale. Elsa 
S'cHMiBT {Amer, /. Pharm., 1919, 91, 270 — 275).— Hydrastine is 
extracted from golden seal by percolation with henxene containing 
a trace of ammonia, and is isolated by extracting with 3% sulphuric 
acid and precipitating with ammonia. From tlie residual -drug 
berberine is extracted by percolation with dilute aqueous acetic 
acid, and isolated as its hydrochloride by adding hydrochloric acid 
to the percolate- The author reviews the properties and uses of 
the two alkaloids, and the methods available for their detection and 
estimation. G. F. M. 


Action of Hydrogen Peroxide on Sparteine and 
taoSparteine. Amanb Valeur and E. Luce (Compt. rend., 1919, 
168, 1276— 1278).— Sparteine dioxide, obtained by 

the action of hydrogen peroxide (compare Wackernagel.and Wolfen- 
stein, A., 1904, i, 917), is a strong base. Its hydriodide is not 
decomposed by potassium hydroxide as stated by Ahrens (compare 
A., 1887, 1056; 1891, 842; 1893, i, 232), but, on the other hand, 
the base in cold concentrated aqueous solution decomposes potassium 
iodide. The hydriodide, Cj 5 H 2 e 02 N 2 ,HI, is reduced by hydriodic 
acid, giving ’Ndipdroxysjmrteine periodide, Cjr,H. 20 N 2 (OH)I,l 2 , m. p. 
134°, which on further reduction gives a' sparteine periodide, 
C|^B[ 2 gN 2 , 2 HI,l 2 , 5 n,/|>. 187°. The hydfiodide of hydroxy spar tehte 
iodide, has m. p. 256 — 260°. Sparteine dioxide 

methiodide, C 3 gH 260 N 2 ( 0 Me)I, m. p. 130°, which on reduc- 
tion loses it 5 methoxy-groiip and gives sparteine. 

25oSparteine resembles sparteine in its behaviour towards hydro- 
gen peroxide. It yields dioxide^ m. p. 115*5°;, a strong 
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base which rlecoinpoBes potassium iodide in concentrated solutions 
o-iviiW an iodide ^ CV,IL,pN.(OH)I/2H.O, m. p. 83^. The corre- 
sponding hromide has in, p. 107—109*5^. W. G. 

Tlie Constitution of Surinamine. E. Winterstein (Zeilsch, 
jyhijsiol. Che77i,, 1919, 105, 20—24). — The anthor agrees with G-old- 
schmidt (A., 1913, i, 043) that surinamine is iY-inetliyltyrosine. H© 
prepared the latter substance by the method of Friedniann and Gut- 
mann (A., 1910, i, 741), and found that no toxic action followed the 
administration of 0‘5 gram tO' a rabbit or 1 gram daily to a dog. 

Surinamine (ratanhine), according to- Goldschniildt, is optically 
active, [a]^ rr:— 18*6^. An attempt to resolve the synthetic and 
inactive compound by the aid of Penicilliotin was unsuccessful. By 
subjecting the A-metliyltyrosine to the- action of putrefactive organ- 
isms a base was formed which was identified as pdiydroxyphenyl- 
ethylmethylamine. J. C. D. 

New Additive Compounds of Quinoline with certain 
Inorganic Salts. James H. Waltox and Chuan Lim Liaxg 
(/. Ayner. Chevi. Soc., 1919, 41, 1027 — 1028). — The following com- 
pounds were -obtained by saturating syutlietic quinoline with the 
requisite salt at 100®, allowing the solution tO' cool to the tempera- 
ture of the room, and separating tlie- crystals : Qumoline silver thio- 
eyanate, 2 CQH 7 lSr,AgSCN, small, wliite crystals ; quinolme mercuric 
tliiocyccuate, 2 C()H 7 N,Hg(SCN) 2 , pale yellow crystals; quinoline mer- 
enrolls thioci/anate, 20 oH 7 N,HgSClSr, small, colourless, shining 
crystals; quinoline cupric tMoc.yanate, 3C9n7N,2Cu(SCN).-„ small, 
yellow crystals; quinoline cuprous thiocyanate, 2 CqTl 7 ]ST,CuSCN, 
yellow needles; quinoline zinc acetate, Cj)H 7 N,Zn(CoHpP 2 ) 2 » colour- 
less, crystalline powder ; quinoline cadmium acetate, 
2Cj>H7]Sr,Cd(C2HpO.;,>3, 

colourless, crystalline powder. Manganese- and cobalt acetates are 
also readily soluble in quinoline, but do not appear to form additive 
compounds under the experimental conditions t,ised. H. W. 

Intermediates used in the Preparation of Photos ensitising 
Byes. I. Quinolme Bases . L. A. Mtkeska, J. K. Stewart, 
and Louts E. Wise (A Ind, Enq, Chenu, 1919, 11, 456—458).— 
The parent bases required for the production of the photoHensitising 
dyes, pinaverdol, pinacyanol, atid dicyanine are quinoline, 2-TnethyL 
quino'line, axid 2:6- and 2 : 4-d imetliyl quinolines. The well-known 
methods by which these Bases may be prepared from aniline or tolu- 
idine have been investigated and certain modifications are proposed, 
which make it possible to work successfully with hundreds of grams 
of reagents at a time. The chief innovation is that extractions with 
ether are employed instead of steam distillations. J. C. W. 

Intermediates used in the Preparation of Photosensitising 
Byes. II « Quaternary Haloids * Care H. Lund and Louis E. 
Wise (J. Ind. ^'Enp. Ohem., 1919, 11, 458—460). — -The quinoline 
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bases iiieiitio'iied in the preceding abstract are treated with an eqiih 
molecnkr qnantity of methyl or ethyl iodide in a ronnd-hottomed 
flask connected with a reflux condenser, care being taken to modify 
the reaction by cooling when it has once set in, except in the case of 
the bases with methyl in position 2, which require prolonged heat- 
ing on a water-bath. The quaternary iodides obtained by the 
authors usually melted at the published temperatures, but higher 
figures are given for 2 : 6-dimethylquinoline methiodide, m. p. 
246 — 247^5 and 2 : 4-dim ethyl quinoline ethiodide, m. p. 223 — 225^. 

J. C. W. 

Synthesis oi Photosensitising Byes. Pinaverdol and 
PinacyanoL Louis E. Wise, Elliot Q. Adams, J. K. Stewart, 
and Carl H. Lund (/. Ind. Eng. Chem., 1919, 11, 460 — 463). — 
The authors have prepared about fifteen dyes of this type by 
following the instructions of the original German patents (D.R.-P. 
167159 of 1903 and 172118 of 1905). A product which they 
designate Pv 1 is identical with the German pinaverdol or the 
sensitol-green of the Ilford Co. It is made by slowly adding 
sodium methoxide solution to a solution of dry quinoline meth- 
iodide in boiling methyl alcohol, and allowing to cool slowly. It 
resembles splinters of brass in appearance, the crystals being mono- 
clinic; <55-: : c= 1T014 : 1 : 1*6053, i8 = 88°20h Another product, 
Pc IX) is identical with pinacyanoi or sensitol-red. It is obtained 
by adding a mixture of sodium hydroxide and formalin to a 
boiling alcoholic solution of quinoline and quinaldine ethiodides, air 
being first expelled, then diluting somewhat with boiling water and 
allowing to cool slowly. It crystallises in lustrous, bluish-green 
needles. There is no real evidence that quinoline ethiodide enters 
into the reaction at all, and if it is replaced by potassium iodide, a 
dye, Pc Xy is formed, although in poor yield, which is very prob- 
ably identical with Pc IX. Like Pv 1, Pc IX is a quaternary 
iodide. If transformed into the chloride by reaction with silver 
chloride in concentrated hydrochloric acid, it gives Pc XII, which 
is more soluble than the iodide. Absorption curves are repro- 
duced in the original. J. C. “W. 

Benzidine StannicMorido.' Edward Barnes [Ghem, Nen% 
1919, 119, 13 — -i4). — In the course of the reduction of azobenzene 
to benzidine by bailing with stannous chloride in hydrochloric 
acid, a benzidine stannichloride having the composition 
Ci3H8(NH2)2,H2SnClc 

was isolated. The salt forms colourless needles, which are stable 
in dry air at the ordinary temperature, hut evolve hydrochloric acid 
and stannic chloride when heated to 100®. It is considerably 
hydrolysed by water or dilute hydrochloric acid, and is only » 
deposited from solution in presence of a large excess of stannic 
chloride. When mercuric chloride is added to a solution of the 
benzidine stannichloride, a mercuric Salt is precipitated. The 
composition of the precipitate is indefinite, but by mixing hot 
solutions of mercuric chloride and behridine hydrochloride in 
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equivalent proportions, the salt-, C-,2;H8(N.H2), 21101, ITgCl^, is 
obtained, crystailising in transparent blades, slightly soluble in 
cold dilute hydrochloric acid, readily in hot. ^ E. H. R. 


Preparation of Hydantoins. Ciiemische Eabiuk von Heyden 
(D.R.-P. 310427, additional to D.R.-R. 309508 and 310426 ^ from 
Chem. 7jm.tr. ^ 1919, ii, 423 — 424. Compare this vol., i, 351).— 
Substances of the types NHs-CO-NH-CRR^-COoH, 
COoH-NH-CRR^-CO-NIR,*' 

and NHa-CRR'-CO-NH-COoH (R = alkyl, ‘'R/ = aryl or alkyl, 
with the exception of methyl or ethyl) are treated with a 
condensing agent, or condensation is ejected without an agent 
by warming in the 2)resence or absence of a solvent or 
diluent. The soporifics o-f the main patent are obtained in 
this manner. r/C-DiiDropylhydantonitrile, CN-CPrg’NH'CO-NH^, 
colourless needles, m. p. 138“^, is obtained by converting dipropyl- 
ketocyanohydrin by means of ammonia into the amino-nitrile, and 
treating the latter with potassium cyanate in hydrochloric acid 
solution. It is converted by boiling concentrated hydrochloric 
acid into CC-dipropylhydantoin. A solution of phenylmethyl- 
aminoacetonitrile in hydrochloric acid is converted by potassium 
cyanate into fhenylm.ethijlliy<l(viit^^^ colourless needles, m. p. 

217^ (decoinp.), which is further transformed into phenyhnethyl- 
hydantoinj small needles, m. p. 197^^. Ethyl C<7-phenylmethyl- 
hydantoate, colourless needles, m,. p. 158°, is obtained from, ethyl 
cc-amino-a-phenylpropionate hydrochloride and potassium cyanate, 
and yields (76^-phenylmethylhydantoin hy prolonged boiling with 
water or by heating alone at 200°. The same substance may also 
be ])repared by the action of potassium hydroxide sohition (33%) 
on C C-p h e n i/lni e t h yl carh e t h ox ylamin one e t amide , 

‘ NH2‘CO-0’MePh-NH‘COoEt, 

colourless tieedles, m. p. 191° (from a-amino-a-phenylpropionamide 
and methyl chi oro format© in the presence of sodium carbonate). 
CVI-Phenylethylhydantoin is obtained by the action of carbonyl 
chloride in beiizeiie solution on phenylethylamiiioacetamide ; 


carbonyl chloride may be replaced by oxalyl (‘hloride. CQ-Phenyl- 

> colourless needles, m. p. 


169°, is prepared by boiling an alcoholic solution of phenylmethyl- 
aminoacetamid© with carboti disulphide; if the thiohydantoin, is 
dissolved in boiling sodium hydroxide solution (40%) and the solu- 
tion diluted with water and again boiled after addition of ferrous 
sulphate, CC’'-phenylmethylhydantoin is produced, H. W. 


Ethylemeguamdiii©, and DietliylenegTianid;ne» P. ^Pieebon 
{Ann. Uhim.y 1919, [ix], 11 , 361 — 368).— Ethylenediamine in 
10% sdlution and cyanogen bromide, when mixed in equimoleculaY 
proportions, readily react to give ethytenegumddme hydrohromidey 

m. p,. 126—1260. From, this, by snitalils 
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double decomposition, the sulphate ^ (C 3 H 7 N 3 ) 2 jH 2 S 04 , m. p. 28P, 
the nitrate, CVH 7 N 3 ,HN 03 , m. p. 115 °, and the lij/drochl oriel e, m. p. 
120 — 122°, were obtained. Attempts to isolate the base itself 
were not successful, but from its aqueous solution, by the action 
of carbon dioxide, the carbonate, (C3H7N3)2,HoC03, m. p. 162°, 
was obtained. Ethyleneguanidine gives metallic derivatives, the 
bariam, CsH^NgBa, fend, C3H5N3Pb, silver, C3Hf,N3Ag, and disilver, 
C 3 H 5 N 3 Ag 2 , derivatives being prepared. 

If ethyleiiediamine is mixed with 
cyanogen bromide in the molecular propor- 
tion of 2:1, or, better still, if ethylene- 
guanidine hyclrobromide is evaporated wdth 
an equimolecular proportion of ethylene- 
diamine, die tJi ?/h' nef/uanid in e d lliydro- 

forimilaV in. p. 224°, is obtained. Prom this, 


N3:=:G~NH 

CH„ N OH„, 2HEr 


CH, OH, 

bromide (annexed 


the dipicrate, C,-,HqIT 3 , 2 C<,H 307 N 3 , ni. p. 203°, and the dlnitrate, 
' m. p. 138°, may he prepared. W. G. 


Amplioteric Colloids. V. The Influence of the Valency 
of Anions on the Physical Properties of Gelatin, Jacques 
Loeb ( 7 . Gen. Physiol., 1919 , 1 , 559 — 580 ). — The author has previ- 
ously suggested a tentative theory to ex 2 >lain the fact that whilst 
gelatin salts with a univalent cation show a high degnee of swelling, 
viscosity, osmotic pressure, and alcohol number, and gelatin salts 
with a bivalent metal show, for the same p^^ and concentration of 
gelatin a low degree of swelling, viscosity, osmotic pressure, and 
alcohol number, yet the conductivities of the two types of salts are 
practically the same (this vol., i, 296 ). Curves representing the 
influence of monobasic acids (hydrochloric, hydrohrornic, nitric, and 
acetic acids) on the osmotic }>ressure, swelling, and viscosity of 
gelatin solutions are practically identical, whereas those represent- 
ing the effect of sulphuric acid are much lower, and stand very 
m.ucli in the same relation to the curves of the monobasic acids as 
do the curves for calcium gelatinate to those for sodium gelatin ate. 

The curves representing the influence of other dibasic acids, 
namely, oxalic, tartaric, succinic, citric, and phosphoric acids, are 
practically identical with those of the monobasic acids.' If the 
author's theory is correct and it is true that the effect of an elec- 
trolyte on the physical properties of the colloid is due to- the forma- 
tion -of real chemical compounds between the colloid and one of the 
ions of the electrolyte It should be possible to prove, first, that twice 
as many molecules of hydrobromic acid as of sulphuric acid com- 
bine with a given mafe of gelatin, and secondly, that the same num- 
ber of molecules of |»bosphoric, citric, tartaric, oxalic, or succinic 
acid combine with the'; same’ mass,; of gelatin as, of nitric or, hydro- 
chloric acid, fhe present paper gives experimental proof that both 
these conditions bold- h - ' - 

Gelatin sulphate and gelatin brprnide solutions possessing the 
same 1 % have practically the same conductivity. Hence the differ- 
ence in effect of sulphates and bromides ph the physical properties 
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of gelatin cannot be cine to the different ionising and hydration 
effects of the two^ acids on the protein molecule. " J. C. D. 

Pekelliariiig’s Pepsin. V. The Inhibition of the Action 
o! Pepsin by the Bile Acids. W. E. Ringer (Arch Nearland, 
Physiol., 1919, 3, 349 — 360). — -Tlie bile acids inhibit tlie proteolytic 
action of pepsin. This is not dxie to a destruction of the enzyme, 
for if the bile acids are removed by dialysis the proteolytic activity 
of the pepsin is restored to its original value. The inactivation is 
probably a result of adsorption phenomena, and the action of the 
bile acids closely resembles that cf certain ions such as the ferro- 
cyanide ion. J. 0. D. 


Physiological Chemistry. 


The Presence of Phosphates in Human Blood-serum. 
VIIL The Partition of Phosphorus, with Especial Reference 
to the Phosphorus in Combination with Proteins. Joh. 
Peigl {Biochem. Zeifsch,, 1919, 94, 293 — 303. Compare A., 1918, 
i, 50, 203, 320, 357 ; this vob, i, 138),' — A further study of the dis- 
tribution of phosphorus in human blood in normal and pathological 
cases. J. C. D. 

The Presence of Phosphate in Human Blood-serum. IX. 
A Study of Methods and the Distribution of Phosphorus in 
Normal Erythrocytes. Joh. Fkigl (Biochem, Zdtsch, 1919, 94, 
304—312). — Th© methods and technique are discussed, and figures 
representing the distribution of phosphorus in the normal red blood 
cells are givem J. C. 1). 

Physical Scheme for the Study of the Mineral Nutrition 
of the Cell. Pierre Girard {OompL rend., 1919, 168, 

1335—1338),'" Working on the lines of his previous experiments 

(compare A., 1908, ii, 456; 1909, ii, 463), the author shows that, in 
the case of a solution of barium chloricle, tli© barium and chlorine 
ions will diffuse through a membrane into water, at different pro- 
portional rates, according as the solution is acidified with a trace 
of nitric acid or made alkaline with a trace of ammonia, polarisa- 
tion occurring at the membrane. These experiments are quoted in 
further support of his views on the selective permeability of living 
membranes (loe. dt.). W. G. 

Enasyme Studies on Cellulose Degradation Products. Hahs 
Pringsheim and Adei.heii> , Magnus von Markatz {Zeitsch. 
'physiol. Ghem., 1919, 105, 173—178). — -The authors have prepared 
a 'cellulose dextrin free from' products yielding an osazoiie reaction 
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by tlie metliod of Madsen (Inaxig. Diss., 1917). No evidence of tins 
substance being degraded by tbe action of diastase could be 
obtained, nor did emidsin, by virtue of its cellobiase, bring about 
the formation of any products yielding osazones. Extracts of the 
first stomach, small intestine, and pancreas of oxen, likewise, had 
no hydrolytic action, sO' the conclusion is reached that in the intes- 
tinal tract of these animals cellobiose is split by the action of bac- 
teria. Cellobiose is not oxidised to cellobionic acid on boiling with 
yellow mercuric oxide. d. C. B. 

The Stability of Lactalbtxmin towards Heat. A, B. 
Emmett and G. O. Luros (/. Biol, Ghem,, 1919, 38, 257^265).— 
The biological value of lactalbumin as a protein for growth did not 
appear to be diminished by heating at 90 — -100° in an air oven for 
sixteen hours, or by treatment in an autoclave at fifteen pounds 
pressure for two or six hours. There was certainly no evidence that 
the heated protein was toxic for young rats. The previous conclu- 
sions regarding the excellent growth-promoting value of lactalbumin 
(this voh, i, S63) is further substantiated on the hypothesis that 
there is a vitamine factor involved which is different from the 
so-called water-soluble B. * J. G. B, 

The Nutritive Value of Yeast Protein. Thomas B. Osborne 
and Laeayette B. Mendel (/. BioL Chem., 1919, 38, 223 — 227). — 
Kats were kept for more than a year, covering tlie period of growth, 
on a diet in which yeast furnished the sole source of nitrogen, as 
well as of the water-soluble vitamine. The animals showed a normal 
rate of growth, but certain cases exhibited sterility on arriving at 
maturity. This is not attributed to the presence of a toxic factor 
in the yeast, J. C. B. 

The Zinc Content of some Food Products. Victor 
Birckner (J. Biol, Gliem,^ 1919, 38, 191 — 203). — The author found 
the method proposed by Breyer (Scott, “ Standard Methods of 
Ciiemical Analysis/' 19,17, 487) satisfactory for the- estimation of 
very small quantities of zinc. Hen’s eggs contain about 1 mg. of zinc, 
of which practically all is present in the yolk. Ordinary market 
milk contains on an average 4*2 mg. of zinc per kilo, hut varia- 
tions are to be found in the milk from different animals. The zinc 
content of human milk is markedly higher than that of cow's niilk. 
The presence of zinc both in egg yolk and in milk suggests that this 
element may exert an important function in nutrition, J. C. B. 

The Degradation of Fatty Substances in the Central 
Neijvous System. Else Hirsohbero ' and Hans Wintebstbin 
{ZeiUch, phydol, Chem.^ 1919, 105, 1-— 19).— The amount of alkali 
bound after bailing the spinal cord of the frog with A/ 10-sodium 
hydroxide for hours may be taken as a measure of the amount 
of fatty substances present, , Using this method of estimation, the 
authors have shown that the fat content of the surviving pord 
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gradually diminislies wlien ii ia kept in au atmosphere of oxygen 
or in oxygenated ph^T’siologixoal saline Boliition. The decrease is due 
to oxidation processes, and is more marked wlieii stimulation is 
applied. Considerable fat-spariug action niay he shown by certain 
carbohydrates; thus, dexirose may reduce the utilisation of fatty 
substances some 40% in resting metabolism, and as much as 80% 
in stimulation. Keasons are given for believing that the vsub- 
stances which bind alkali on hydrolysisj and are utilised during 
oxidation, are of the nature of phosphatides rather than of true 
fats. J. C. D. ’ . 

Tlie Protein Sugar* IIeisiki Bierrv ( Cornet , rend,, 1918, 168, 
1225 — 1228. Compare Bierry and Fandard, A., 1914, i, 218, 454, 
and Bierry and Ranc, A., 1914, i, 346). — If the muscle plays a part 
in the genesis of protein sugar, differences in the protein sugar con- 
tent should be found between the arterial plasma and venous plasma 
from the same group of muscles. This has been shown to be true 
for the group of muscles of the thigh in the case of the dog. The 
author suggests that in the muscular protoplasm there exists a 
complex nitrogenous molecule, the nucleus of which remains invari- 
able, but has attached to its terminal chains peptidic group- 
ings capable of being liberated and then regenerated. These group- 
ings can unite with dextrose and block -its aldehyde function. 

W. G. 

Colours of Colloids. YI, Blue Eyes. Wilber D, Bancroft 
(,7. Phymal €hem,, 1919, 23 , 356 — 361. Compare this voL, 
ii, 275, 324). — In the present paper the colour of blue eyes is dis- 
cussed. It is shown that thei*e is no pigment on the front of the iris 
in blue eyes, the blue colour is due to turbid media and is richer the 
finer the suspended particles. When the uvea is lacking, the colour 
of the blood shows through and albinism is the result. All other 
colours in eyes are due to pigmentation on the front of the eye, 
which either modifies or masks the blue of the turbid media. 

J, P. S. 

Zinc in Oysters. R. S. Hiltner and H. J. Wiohmann (J. 
Biol, Ghem.,^ 1919, 38 , 205 — 221).— Zinc was invariably found 
])resent in the oysters, all of which were grown in Atlantic waters. 
It is probable that copper is always associated with the siinc. The 
amount of %inc found could not be correlated with tbe weight of the 
system or with the zinc content of the water in which they grew. 
Considerable quantities of zinc and sometimes traces of copper were 
detected in the vegetation and organic matter dredged up with the 
oysters. 

It appears probable that zinc and copper can be- absorbed by the 
tissues of the oysters in quantities far in excess of functional 
requirements. J- C. D. 

Pyrrole aaad Wielaniiria. Pikti^o Saocarbi {AtU ii AecncZ. 
JA'meij 1919, [v],',28, i, 3Q,9 — 31 1),— Subcutaneous administration 
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of pyrrole to a rabbit produces a green coloration of the urine, 
which afterwards becomes brown. Such urine exliibits no patho- 
logical characters, retains its normal alkalinity, and responds to the 
reactions regarded as characteristic of the melanogens. T. H. P. 

H^matoporpliyria Congenita. II. O. Schumm {Zeitsck, 
phl/sioL OJieni., 1919, 105, 158 — 172).- — ^^The daily excretion of 
crude porphyrin in tlie urine in cases of this disease was found to be 
fairly constant at various periods during two 3 !'ears. Analyses of 
crude porphyrin from urine gave higher values for carbon and lower 
values for hydrogen and nitrogen than were recorded by Fischer 
(A., 1916, i, 514), The figures for nitrogen are markedly higher 
than the nitrogen content of free urinoporpliyrin, sO' that it is prob- 
able that the crude product is a chemical or physical complex of the 
pigment with a substance rich in nitrogen. Analyses of pprified 
porphyrin-methyl ester from urine agree with the formula deduced 
by Fischer, 04 HHr,Q 0 ^,>N'j, Analyses of the porphyrin methyl ester 
from fseces agree with Fischer’s formula, C39H420gN4. The author 
confirms bis previous observation of the occurrence of porphyrin and 
heeinatin in the blood of patients with this disease, and now finds 
considerable amounts of bilirubin also, J. C. D. 

New Theory relating Constitution to Taste. Simple 
Relations Between the Constitution of Aliphatic Compounds 
and their Sweet Taste. Ernest Oertlt and Rollin G. Myers 
(J, Amer. (fJiem. Sac., 1919, 41, 855 — 867). — A preliminary paper, 
in. which a theory of the cause of the taste of sweet substances is 
put forward. The taste of sweet substances depends on two factors, 
the presence of a glueophore and an auxogluc. An auxogluc is an 
atom or radicle which, combined with any glueophore, yields a sweet 
compound, A glueophore is a group of atoms which has the power 
to form sweet compounds by uniting with a number of otherwise 
tasteless atoms or radicles. This theory is considered in the present 
paper only in connexion with aliphatic compounds. In the sense of 
the theory the following radicles are glucophores : 

(1) -CO-CH(OH)-(-i-H); 

(2) C02H-CH(NHa)-; (3) (4) CHo(OH)*CH(OH)-; 

( 5 ) ; (6) • G^~ . The following atoms or radicles act as 

aiixoglucs, farming sweetish compounds with glucophores ; 
(a) hydrogen, (b) the radicles containing 1-— 3 carbon 

atoms, (c) the radicles of the monoliydric alcohols, 

where = l or 2, (d) the radicles of the polyhydric 

alcohols. A very long list of sweet substances supporting this 
theory is given. The presence of the phenyl group tends to make 
an otherwise sweet compound hitter. Thus ethylene glycol is sweet, 
hut its phenyl derivative is slightly bitter. Some exceptions to the 
rule are found in stereoisomeric substances; thus f-valine, 

is made up of the glueophore, 

-CH(NH2)-C02H, 
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and the auxogluc, CHMe^-', and is slightly bitter, but (i-valiiie and 
(r//-vaiine are jaotli sweet. J. F. S. 

Is there a Relationship between the Power of Absorbing 
Radiant Heat and the Odour of Substances? G. Geijns 
Need. F/ij/sioL^ 1919, 3 , 377 — 390).— The various attempts 
which have been made tO' trace a relationship between the odoxir of 
substances and their chemical constitution or 2>hysical properties are 
reviewed. Tyndall (“ Heat as a Mode of Motion/' London, 1865, 
366) observed that gases with an odour possessed the powder of 
absorbing radiant heat to' a marked degree. Tlie author has 
attempted to> study this point more fully and quantitatively. An 
apparatus, termed an odorimete.r, devised by Prof. Zwaardemaker 
for the quantitative measurement of odours is described. No rela- 
tion between the intensity of the odour and the power of absorbing 
radiant heat is detected, and it is therefore concluded that the 
stimulation of the olfactory apparatus is not effected by the libera- 
tion of energy absorbed from radiant heat. J. 0. D. 

Tke Biological Action of Thorium. H. Jasteowitz 
{Biochem. Zeitsch., 1919, 94, 313 — 358). — No' demonstrable 

influence of thorium on nuclease or iiricolysis was observed. After 
injections of thorium into dogs, there was a tendency for a higher 
excretion of uric acid than normally. The fact that thorium may 
delay the separation of uric acid from its Bupersaturated solution 
in serum is held to be of importance from a clinical point of view. 
The peptolytic eiizyines are not influenced by tlioriuin, but the 
peroxydase is inhibited. J. C. D. 

Genesis of Thiocyanic Acid in Animals. VI, Serafino 
Dezani (Arch. Farm., sperim. .sv-h a//., 1918, 26, 115—128; from 
Oheni. Zentr.j 1919, i, 485 -486. Compare this voL, i, 138). — It 
has been shown by Bruylants that carbon disulphide is converted 
into tliiocyanic acifl by the animal organism- Thiocarbamide 
appears to be a possible intermediate compound, since its presence 
in the organism has been detected by Gautrelet. In the case of 
the rabbit, administration of iliiotiarbamido did not lead to an 
increase, in the thiocyanic acid in the urine. In the cases of both 
the rabbit and the dog, elimination of the acid depends greatly on 
the 'nature of the nourishment. It is very small when clover is 
given, but very marked with cauliflower. Its origin with the rabbit 
is exogenic in nature. PI. W. 

of Various Aromatic Substances on the Blood 
Vesi^M. Comparison of the Constitution and, Action of 
Drtigs, S. Kondo {Kyoto Igakn Zmshi, 1917, 14, No. 7, 25—75; 

Med,' Literature, 1919, 4 , 18), — The compounds studied were 
vasodilators, similar in action but differing in degree. They stimu- 
laied first the 'nerve, then the muscle fibre, und vascular paralysis 
was 'produced,, 'With, few^ exceptions, if the vasodilator was given 
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HiilEcient time to act, the vasoconstrictor action of barium and of 
adrenaline was prevented. Tlie physiological action of compoimds 
of the aromatic series is due to the benzene nucleus, and is niodilied 
by substituents. Monoliydric phenols had a more powerful action 
than either benzene or dihydric or trihydric phenols; a similar 
relation existed between sodium benzoate and salicylate, and 
between cyc^ohexanol and quinitoi (6‘yc/uliexane-l :4-diol). Of the 
three isomeric diliydroxybenzenes, resorcinol exerted the greatest 
vasodilator action. Guaiacol was more powerful than catechol, 
phenacetin than antifebrin, iactophenine than aniline, phenyl- 
hydrazine than aniline. The toxicity was increased by the union 
of two nuclei. Naphthalene was more toxic than benzene, benz- 
idine than aniline, and quinoline than pyridine. Menthol and 
camphor had an identical action; pyridine and nicotine acted 
similarly, likewise quinoline and quinine. m/cfoTIexaiie was more 
powerful than benzene, and piperidine than pyridine. Cf/do' 
Hexanol did not exert a more marked action than phenol. 

Chemical Abstracts. 


of fegetable Physiology mi Agriculture, 


Biochemical Action of Microbes on Sugars and Alcohols* 

A. Besson, A. Kanque, and Cii. Senez (Compt. rend, soc. hioL, 
1918, SI, 930—933; from Chem, Zentr., 1919, i, 663— 664).— A 
table is given showing the action of various microbes {Bacillus 
faeecdis aiMlif/enes, B. ppocnjaneuH^ B. Shiga, B. Uuk, B. Flexner, 

B. tpphi, Vih'rio cholerac, B, protenSj B. 'iwratffphi A, B. para- 
typhi B., B. coli) on dextrose, Ijoviilose, maltose, dulcitol, sucrose, 
lactose, inannitol, and glycerol in the presence of agar or peptone 
\?ater. The mode of action dej'^eiKis greatly on the foivn of nutri- 
ment, and the manner in which the different sugars and alcohols 
are attacked does not depend on the nature of the substances, but 
is a specific property of the respective microbes. The evolution of 
gas seems to be a more important phenojnenon than the fact that 
a particular sugar is or is not attacked. With regard to their 
action on sugars and alcohols, microbes may be conveniently 
classified as follows : (i) inactive microbes which do not attack these 
substances; (ii) microbes which act without evolving gas; (iii) such 
as act with evolution of gas. The latter two groups may be sub- 
divided according to the susceptible individual compoimds. 

' H."W. 

'Benzoic Acid as a Disinfectant,, H. F. Yikvtmkm [Zmitohi 
dngem. OheiU:, 1919, 32, 199-“^!200). — The bactericidal action of 
benzoic acid on bouillon ’ cultures; .'df Stafhylmomm mxA diphtheria, 
bacilli ''was investigated, and eonoentrations as ' low 'is 0‘0S,% in the 
former case and 0*04% in the latter were found to produce 
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sterility in five days. In steam or water vapo-iir at temperatioes 
as low as 37°, benzoic acid showed a powerful bactericidal action 
comparable with that of phenol under similar conditions. The 
volatility of benzoic acid lii water vapour from boiling aqueous 
solutions was determined by passing the vapours through a con- 
denser and estimating the benzoic acid in the distillate. With 1% 
solutions, the percentage gradually increased from 0*256 at the 
commencement tO' 1*088 when 90% of the solution had been distilled 
oE, at which point the remaining acid began to separate as an oil. 
With 2*5% solutions, the benzoic acid content of the distillate rose 
from 0*605% initially to 1*006% when 70% had distilled and oil 
began to separate. With 5% solutions, the corresponding figures 
were 0*995%, rising to 1*06% when 30% had distilled over. [See, 
further, /. So>c. Gheni. Jn(L^ 1919, August.] G-. F. M. 

Increase ot the Action oi Catalase in Yeast Cells* Hans 
VON Eulbk and Ragnae Blix {Zcitsch. ph^sioL Ohem., 1919, 105, 
83 — 114). — The researches of Bhragmen {Medd, K. Vetemhwp^- 
akad. N&hel-Inst., 1919, 5) have shown that fresh yeast can bring 
about the decomposition of dilute hydrogen peroxide. The decom- 
position follows, within certain limits, the course of a unimolecular 
reaction. The reaction constant increases proportionately to the 
amount of yeast used. The power of decomposing hydrogen per- 
oxide possessed by the living yeast may be increased from two to 
six times by the addition of small quantities of protoplasmic 
poisons, such as chloroform, thymol, toluene, and phenol. 
Analogous cases have been described (Euler and Johansson, A., 
1912, i, 807), The catalase action of yeast is also greatly increased 
by drying at the ordinary temperature, or by dehydration by other 
means — treatnieiit with alcohol or acetone — -provided the enzyme is 
not destroyed. No appreciable increase in the catalase action of 
the dried yeast was observed to follow the addition of chloroform 
or toluene. When emulsions of fresh yeast are tnaintained at 
55—63° for from one-half to two' hours, there is also a very great 
increase in the power of deco.m|)o«ing hydrogen peroxide, yuch 
activation is not confined to- yeast, biit is also found in the case 
of numerous, other organisms. 

The catalase aedion per cell may be raised by treating the yeast 
with nutritive solutions containing sucrose. The influence of a 
r'educiiig agent, such as methylene-blue, is toi cause an increased 
activation of catalase, whereas acetaldehyde has 'ail inhibitory 
action, ' 

The influence of dehydration and of protoplasmic poisons on the 
enzymes of yeast is discussed, and it is considered not improbable 
that in the case of catalase 'they act by preventing or neutralising 
the action, of nn inhibitory factor. ■ ^ J. C. D. 

, Axitagoaism^ b#w©eii Alkaloids and Salts hx Eolation to 
"V*. 'Ostkrhout (/. 'Gem ’'Physiol^ 1919,'!, 
Sli)--^519).-vrlt;Was 'found that nicotine, caffeine> and cevadine may 
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antagonise the action of sodium chloride. They decrease per- 
meability, and resemble in this respect salts, such as calcium 
chloride, which antagonise sodium chloride. J. C. D. 

Two Crystalime Salts from the Phospho-organic Beser¥e 
Principle of Green Plants. S. Posternak {Comjjt. rencL^ 1919, 

168, 1216-~~1219. Compare A., 1903, ii, 607, 679, 680).~™-The 

author describes methods for preparing two crystalline phospho- 
organic salts from seeds or from phytin. The first salt is a double 
sodium calcium salt having the composition Cy-Ii2027P(5Caj>Nag, and 
ci^ystallising in slender needles. The second is a , sodium salt, 
(C2H40gP2!Na4)y,44Ho0. It crystallises in prisms, and readily 
yields the corresponding copper and lead salts. W. G. 

The Constitution of the Phospho-organic Reserve 
Principle of Green Plants. S. Posternak {GompL rend,^ 1919, 

169, 37- — 39. Compare preceding abstract). — The author now 

inclines to the view that this material is an inositol liexaphosphate 
which energetically retains 3 mois. of water, and these cannot be 
removed without decomposing the compound. W. G. 

Studies on Enzyme Action. XVII. The Oxydase, Per- 
oxydase , Catalase, and Amylase of Fresh and Dehydrated 
Vegetables. K. George Falk, Grace McGuire, and Eugenia 
Blount (A Biol. Chem.^ 1919, 38, 229 — 244). — The oxydase reac- 
tions with carrot, yellow or white turnip, potato, and tomato juices 
are greatly increased on dilution. Apjoarently some substance, 
chemically unsaturated, is present which combines with the oxygen, 
preventing it from acting on the reagent. The peroxydase reaction 
did not show such increase on dilution. There is no well-defined 
hydrogen-ion concentration for the maximum action with oxydase, 
peroxydase, or catalase, but the reactions are, in general, better 
between p^ and They are inhibited by acid reaction, except 

in the case of the tomato. Vacuum dehydrated cabbage and carrot 
gave more marked oxydase reactions than did the fresh vegetables, 
but in every other case the enzyme action was less after dehjj'd ra- 
tion. Well-defined maxima in the amylase reactions are apparent 
in cabbage, carrot, and turnip juices at about Dehydration 

causes a decrease in the activity of this enzyme. J. 0. D. 

A Compoueut of tb© Fat of Bassia longifolia L. (Illip© 
Malabrorum Kdu) and Bassia latifolia. E. Winterstein 
(^eiUch, ph^jsioi. Chem., 1919, 105, 31~~32). — On preserving 
pieces of the prass cake of seeds of Bassia longijolia and B, lati- 
folia in an evacuated vessel over phosphoric oxide for several 
months at 30 — 35°, the surface of the cake became covered with 
fine, needle-shaped crystals. These were identified as palmitic acid. 

^ ^ J. C. D. 

Tb© Resin of the Outer Bark of Melaleuca uncinata. 

Henrv G. 'Smith Pmc. Eoi/, Sot: N.S. ^¥ales, '1917, '51, 
232 — 237). -—The thin, paper-like epidermis of the stems and 
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brandies of Mdaleuca mcinata contains from 20- — 25% of a resin, 
wliidi can be extracted with hot alcohol. The resin resembles 
ordinary shellac in appearance and has T135. Abont 70% of 
the total resin is an acid resin, m. p. 148 — 150°, which gives a 
potassiti'ni and a silver* salt. The neutral substances constitute 
about 25% of the original resin. 

In addition to the resin, the outer bark contains a small amount 
of a vegetable wax, m. p. 67 — 68^. W. G*. 

Isolation of a Saponin from Flatycodon grandifloriifn 
Root. H. OsHiKA {Kyoto Igalcu Kasshi, 1918, 16, No. 2, 76—83 ; 
Jap, Med. Literature^ 1919, 4, 20). — ^Tlie root of the herbaceous 
plant Flatycodon grandiftorum (Japanese '' Kikyo/' Chinese 
"‘'Kihkang'' or '‘Kihung”) is used as an astringent, carminative, 
sedative, and vermifuge. It contains a saponin, which has the 
formula C 35 H 43 O 20 , is a white powder when pure, is sparingly 
soluble in water, more readily so in alkali, and is insoluble in acids, 
ether, and chloroform. Its haemolytic power is approximately one 
half that of dioscin. The infusion or decoction of the root has a 
toxicity for the mouse approximately equal to that of senega root. 

Chemical Absteacts . 

Composition of Inclusion Cells and their Relation to 
the Mellowing of Fruits. 0* Griebel and A, Schafer {Zeitsch. 
Nahr. Germssm., 1919, 37, 97 — 111). — ^The mesocarp of certain 
fruits (especially the Fyrus species) consists solely of cells contain^ 
ing tannins, and the term ^^nclusion'^ cells is given to them, as a 
distinction from the tannin idioblasts of other fruits and plants. 
“When ripe, fruits having such a mesocarp rapidly become over- 
ripe or mellow. The single exception, as regards mellowing, is the 
fruit of Frumts spinosa (sloe). The disappearance of the astringent 
taste during mellowing is not due to decomposition of the tannins, 
but to their becoming insoluble. The inclusion cells of Fyrus 
domestica contain a tannin which is soluble in water and alcohol; 
this tannin is, in part, combined with a sparingly soluble colloidal 
substance of unknown composition ; only when the fruit mellows or 
is dried do the cell contents become insoluble, brown-coloured sub- 
stances being formed gradually as this change takes place. Acet- 
aldehyde is formed during the mellowing. The quantity of 
pentosan and galactan in the inclusion cells of F. dmrestica is 
very small, and .sugars dp not appear to be present. The un- 
changed tannin in the cells yields the reactions of o-hydroxy-com- 
pounds, an indication that it is a catechol derivative; fusion with 
potassium hydroxide yields a small quantity of protocatechuic acid, 
but no phloroglucinol. The tannin possesses no glucosidal 
character, and its properties resemble those of the oak-bark 
tannins.' W. F. S* 

;; \Tlie 'Fresente©' of^ Aconitic Acid in Sugar-cane Juice and 
a Wew Reaction .ior 'the. Detection of ihe'' Acid. Ohaelbs 

886 — 8 : 89 ), . 
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Effect of Manganese Compounds on Soils and Plants. 
E. P. Deateigk {Coimell Utiiv, A grit. Exp, Sta. J/cw., 1919^ 19, 
371 — 402).— Manganese salts at liigli concentrations decrease the 
growth of wheat in water cultures; at lower concentrations, they 
stimulate the growth of the plants and increase the oxidising power 
of the roots. The presence of nutrient salts and the food stored in 
the endosperm of the wheat seed reduce the toxic eSect of. the 
manganese salts. The toxic effect is shown by a browning of the 
roots and a bleaching of the leaves. The bleached leaves of plants 
treated with manganese salts contain more manganese than the 
green leaves. Manganese salts added to the soil increase the power 
of the soil to oxidise aloin and phenolphthalein. This the author 
believes is due to the formation of manganese dioxide. Low con- 
centrations of“ manganese salts stimulate the ammonification of 
dried blood, but inhibit the nitrification of ammonium sulphate in 
the soil. Chemical Abstracts. 

Acidimetric Titration of Grain Extracts and Amino-acids 
in til® Frosenc© of Aloohol. Victor Bircknie (J. Biol. Chem., 
1919, 38, 245 — 254). — ^It was found that a larger amount of alkali 
is required to neutralise the acidity of grain extracts when alcohol 
is present. A study of this point showed that amino-acids, which 
in aqueous solution are nearly neutral to phenolphthalein, react 
distinctly acid in the presence of alcohol. The suggestion is 
advanced that this may be due to an interaction between the 
hydrated form of the amino-acid and the alcohol. J. C. D, 

Constituents of Emmenthaler Cheese. ¥. E. Winterstein 
(Zeitsch, physiol, Chem.^ 1919, 106 , 25 — 30. Compaz'e A., 1902, 
ii, 687; 1904, ii, 585; 1906, ii, 248; ^09, ii, 423).— It has been 
previously shown that the usual protein cleavage products can bei, 
isolated from this cheese, with the one exception of arginine. 
Arginine was not present in several kinds of skimmed-milk 
cheese examined. The fate of the arginine has been inquired into. 
This amino-acid might by ferment action give rise to agmatine, 
1 :4-diammobutane, ornithine, urea, and ammonia, l:4~Diammo- 
butane was not present, but the presence of urea and ornithine was 
established. Traces of p^hydroxyphenylethylamine were also 
detected. J. C. D. 

The Statement of Acidity and Alkalinity, with Special 
Jleference to Soils. Edgar' T. Whbrry'(/. Washinpon Acad. 
fe'., 1919, 9, 305—309). — The author proposes a new method of 
expressing acidity o-r alkalinity in place of the usual potential 
method, in which the value = 7 indicates neutrality. His scale 
for chemical potentials is such that — 0 indicates neutrality, 
acidity being expressed by posiMve valu^ and alkalinity by 
negative. These new values may. be 'arrived at by subtracting , the 
,value$''"of ;P^.;lrom '7,;' :/ ,, )'■ ! ,, . ' 'W. G. , 
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''‘The Preparation of some True’ Acetfjleiiic Hjdrocarhons 
hy means of Monosodioacetylene'. Picoh [Compk rend,^ 

169j 32 — 34. Compare this vol., i, 246). — Normal amyl iodide 
re'^cts with monosodioacetylene in liquid ammonia,, yielding 
heptiiiene, together with a. smalC amount of ]8-methyl-i\C]3xitene, the 
latter due probably to the .presence’ of a small amount of active 
amyl iodide in the sample used. 

Normal primary octyl iodide in the same way yields decinene^ 
b. p. 59°/13 mm., m. p. —40°, BJi 0*791, and bexadecyl iodide gives 
octadecinene, m. p. 22*5°, DJJ 0*8696. W. G. 

Carbon Tetrachloride, Chloroform, and Carbon Hexa- 
chloride from Natural Gas- G. W. Jones and V. C. Allison 
(/. Ind. Eng. Chem.^ 1919, 11, 639 — 643).— Natural gas rich in 
iiietbane or ethane, such as that of Pittsburgh, , can b© used f, or the 
production of carbon tetrachloride, chloroform, and carbon bexa- 
cbloride. For this purpose, it is passed, together with .a slight 
excess of chlorine, through a tube which contains a suitable catalyst^ 
and is heated in an electric furnace. The* most suitable catalysts 
are war-gas charcoal, bachite (a patent carbon material), and 
steamed anthracite coal, all of which have . a high absorptive 
capacity for chlorine. The reaction begins at 250° and increases 
ill intensity up to about 600°, above which the catalyst is attacked 
and carbon is deposited . One litre of natural gas (90% of methane 
and 10% of ethane) when completely chlorinated should yield 
4*01 c.c. of chlorination products. Methane is less readily 
chlorinated than higher saturated hydrocarbons,. By introducing 
the gas at the rate of 1 litre per hour, methane, is completely con- 
verted into carbon tetrachloride and ethane into carbon bexa- 
chloride. By increasing the rate of introduction of the natural gas, 
chloroform is obtained in addition to ' carbon . 'tetrachloride; ■■ ’ ' [See 
also J. Soc, Ghem. Ind., 1919, 599a.] . ' . : 

PreparatiQB. of Tetracbloroetbyleue.^' H, B. Wkiseb and 
G. E, WiGHTMAN (7. Fhfjs. Chem., 1910, 28, 4ir>--439).— The 
optimum temperature for the thermal decomposition of carbon 
tetrachloride into chlorine and tetraohloroethylene lies between 
1300° |ind 1400°, but a certain amount of .decomposition occurs at 
temperatures as low as 600°. In order to minimise hhe further 
reaction of chlorine on tetrachloroethylene to form solid hexa- 
chloroethane, the products of decomposition .must be cooled as 
rapidly as possible, and may with advantage be 'diluted '.witli. .an 
inert gas, such as air or nitrogen. , The* decomposition,, is- co^m 
veniently conducted , in ; an electrically ^ heated ' quartz' /tubey and, an 
iron condenser may^ be used' provided ,that the cqndeii$|ng eu.rface 

VOX;/ 0X71.' i.' t 
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is kept dry and comparatively cook [See also J. Soc, Ghem. Ind,^ 
1919, September.] G. F. M. 

Tlie Catalytic Formation of Alkyl CMorides from Primary 
Alcoliols^ Paul Sabatier and A, xMailhe {Co^npt rencl^ 1919, 
169, 122 — 125). — When the vapours of primary alcohols of the 
methyl series are passed along with hydrogen chloride over 
aluminium oxide at 420^, the corresponding |)rimary alkyl chloride, 
together with some secondary or tertiary chloride and some 
ethylenic hydrocarbon, is obtained. In this way, propyl alcohol 
gives a mixture of propyl and wopropyl chlorides, the latter pre- 
dominating; i^obutyl alcohol gives a mixture of i^obutyl chloride, 
CHMe^’CH^Cl, and the tertiary chloride, CMegCl, in the propor- 
tion of 1:3; fsoamyl alcohol gives a mixture of the primary, 
secondary, and tertiary chlorides in the proportion of 1:2 : 3, and 
heptyi alcohol gives heptene and a mixture of primary and 
secondary heptyi chlorides, together with a little dihepteiie. 

Wk G. 

The Spontaneous Oxidation of Organic Complexes ' of 
Cobalt. H. Colin and O. LitviN {Co7npt. rejid.^ 1919, 169j 
188 — 190). — ^Alkaline solutions of certain organic substances in the 
presence of cobalt sulphate undergo spontaneous oxidation in the 
air. In some cases, the amount of oxidation is limited, whilst in 
others it increases with the time. Glycerol and lactic acid furnish 
examples of the first type, whilst dextrose, mannitol, erythritol, 
and tartaric acid are examples of the second class of organic sub- 
stances. As explanation of this phenomenon, the authors suggest 
that the cohalt, in the presence of alkali, forms true complexes 
with the organic compounds. These complexes oxidise spon- 
taneously and turn green, the organio substance being attacked 
at the same time. If the products of this secondary oxidation are 
capable of reducing the green complex, there is a continuous trans- 
portation of oxygen, but if not the absorption is limited. 

W. G. 

Action of CMorosulpbonic Acid on Methyl Hydrogen 
Sulphate. R. Levaillant and L.-J. Simon {Compt, rend., 1919, 
169, 140 — 143). — Methyl hydrpgen sulphate reacts with chloro- 
sulphonic acid to give methyl chlorosulphonate according to the 
ec^uation ^OH-SOoCl + OH-SOa-OMe ~ SOaCl;OMe+H^S 04 , This 
reaction is, however, reversible, and an equilibrium is set up. At 
the same time, a secondary reaction proceeds between some of the 
methyl chlorosulphonate formed and some of the unchanged methyl 
hydrogen sulphate, this reaction also being reversible : 

SOgCl-OMe+OH-SO^-OMe :;:2: SOgChOH-fSOgCOMe).. 

As a result of the balance of these reactions, it is found that the 
yield, of methyl chlorosulphonate is only about half of the 
theoretical yield. Methyl chloromlphmate is a colourless liquid 
-.'And a 'violent lachrymator. It has b. p. ,42'^/16 ^-inm.,,'T34 — ^136^/ 
760mm.kB'^F514vB^n*492,i»]^^ '/W. G. 
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^^Action of^^CHorosulpliOBic ' Acid on Methyl Sulphate. 
f®reparatio;a_^,^of Methyl GMorosuiphonat©* it. I-jEvaillant 
and hliMON (iJoiiipt. renil., 1919, 169^ 234“— ‘J36. ■Uoitipare 

prccedij'ig ai.jstract).— ■•■\Viien heated together, luethyi sulphate and 
eiiloi'osiilphoiiic acid react accoi'ding to the eipiatiou 

BO.Cl-OIi; + SO.ai-OMe-hOI-lnSOcyOMe, 

wliicii iSj however, reversible. hh.irther, the iuetlijl hydrogen 
sulphate formed, in its turn, reacts with the chlorosulplionic acid, 
as already seen. The yield from methyl sulphate is 70% of theory, 
and may be increased if the product is fractioiialiy distilled, giving 
two fractions, A, coiitaiiiing inetliyl chiorosnlphonate and a little 
chlorosiiiphonic acid, and B, containing chlorosiilphoiilc acid, 
inethyi chlorosulphonate, and methyl sulphate, this second fraction 
B being added to further quantities of the original reacting 
mixture. W. G. 

Preparation o! the Fluorides of Organic Acids by means 
of Finorosulplionic Acid and Finorosnlphonates* Wilhelm 
T'kaubk and Anna Keahmee {Ber,, 1919, 52, [A], 1293—1298),— 
The |}reparation of aliphatic acid chlorides by the action of heat 
on mixtures of salts of chlorosuiphonic acid and fatty acids has 
been described by the Badische Anilin- & Soda-Fabrik (D/R.-P. 
146690); the authors have attempted to prepare the fluorides by a 
similar method, but the results are not completely satisfactory. 
The best yields, obtained with fatty aromatic acids, do not exceed 
20% of that theoretically possible, whilst with the simple aliphatic 
acids the yields fall as low as 5%. The by-products include con- 
siderable amounts of acid anhydrides. Better results are obtained 
by heating mixtures of fiuorosiilphonic acid and the fatty acid in 
a piatinum vessel. The following substances are described : 
propimiyl fluoHde, b. p. 96^/17 mm., which is only slowly decom- 
posed by water; phenylacetyl /iuoridej b. p. 88' — 89°'/ 17 mm.; 
benzoyl iluoride, b. p. 156°; acetyl fluoride, b. p. 20 '5°; propionyl 
fluoride, b. p. 44°;. ckloroacetyl flnoride^ b. p. 74°; dichlorQiuetyl 
fluoride , b. p. 71—72°. ‘ H. W/ 

Certain Aliphatic Compounds with Nnmerons Side- 
chains* ^ Eichaed Willstattke and Daniel Hatt { An 7 Uileii , 1919, 
418, 148 — ISO).— The authors have synthesised ajSyS-tetra- 

methylhexoic acid by way of the ester of the corresponding 
^-liyclro'xy-acid, the method employed consisting in union of a 
ketone and the ester of an a-halogenated aliphatic acid in presence 
of zinc (compare Reforinataky, A., 1887, 717 ; 1896, i, 128) m* 
magnesium (compai"© Zelinsky and Gntt, A., 1902, i, 585). The 
■synthesis in.' this way of 'ethyl j8-hydroxy-aiS-dimethyIvalerate from 
methyl ethyl ketone and ethyl a-iodopropionate occurs readily, but 
ethyl isobutyl ketone and ethyl a-iodopropionate yield, in addition 
to the ester of the jS-hydroxy-acid, also- that of the corresponding 
iinsatiirated ^ acid . ■ Hydrogenation of the latter in presence of 
platinum' giveS' the ajByMetramethjlhexoic acid, which in habit, 
x^esembles phytol 'derivatives, without, however, being identical with 

, , ' ' , '' ' , I* 
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any ol tkese. TJie iS-liydroxy-acid is converted by tlie action of 
62%, or even more dilute, sulphuric acid into the highly stable 
y-lactone, tills behaviour being that exhibited by other alkylated 
ajS-unsaturated acids. 

j8y-Dimethyl-5-pentanone, obtained by boiling ethyl metkyliso- 
propylacetoacetat© (compare van Bomburgh, A., 1887, 232) with 
hydrobromic and glacial acetic acids, has b. p. 128 — 133*5°/ 
719 mm. (van Bomburgh gave 135 — 140°) ; its oxime^ C 17 H 15 ON, 
is a colourless, viscous oil, b. p. 82 — 82 *5°/ 10 mm., with an odour 
of peppermint. By sodium and alcohol, the ketone is reduced to 
^y-dimeth]/l-d~pentanol, which is a somewhat .viscous 

liquid, b. p. 149 — 150‘5°/719 mm., Bf 0*836. d-Iodo-^y-dimethpl- 
pentane j C 7 H 15 I, has b. p. 56 — 61°/ 11 mm., and smells like 
camphor. 

B thyl ^diydi'oxy-a^-dimethylvdleratef 

OH-CMeEt-CHMe-COaEt, 

prepared from methyl ethyl ketone and ethyl a-iodopropionate in 
presence of magnesium, is a liquid, b. p. 78 — 79*5°/ 10 mm. 

Ethyl a^-dimethyl-^.^d)utenoate, CMeEt'CMe-COgEt, prepared 
by heating the preceding ester with oxalic acid, is a mobile liquid, 
b. p. 64 — 66°/ 13*5 mm., B5 0*927, with a pleasant odour and a 
vigorous reducing action on permanganate. 

Ethyl ^-hydroxy-a^y-triniethylvalerate, 

CHMe2-CMe(OH)-CHHe*C02Et, 


prepared from methyl z’sopropyl ketone and ethyl a-iodopropionate, 
is a mobile liquid, b. p. 90 — 93*5°/ 11*5 mm., Bf’® 0*977 ; it is not 
converted into the corresponding unsaturated ester by either 
oxalic acid, phosphoric oxide, or phthalic anhydride. The free 
hydroxy-addj C 8 Hj,y 03 , forms a viscous liquid, b. p. 136 — 140°/ 
9*5 mm., and in a desiccator, or more rapidly 611 heating with 


dilute sulphuric acid ( 1 : 1 ), is 
valerdactone, 


converted into ajS-y - trim ethyl-B- 
, which crystallises in needles and 


lanceolate leaflets, m, p. 47*5°, b. p. 90*5 — 93°/ 10 mm., and has 
an intense menthol odour. When heated with hydriodic acid and 
phosphorus, the lactone gives an oljfhyl iodide (? octyl iodide), 
b. p. 164 — 167*5°, and a very stable carboxylic acid of high molo- 
cniar weight, b. p. 272 — 279°/ 10' mm. When heated for a day 
at 160—210° with hydriodic acid (B 1*96), the lactone loses carbon 
dioxide and yields a saturated hydrocarbon ^ b. p. 84 — 89°, which 
smells like petroleum and appears to have the composition of a 
cycZoparaffin. 


a^y^-Tetramethyhydiexolactone^ CHMe<^ 


CHMe-CD’ 


is a some- 


what viscous oil, b. p. 117 — 120°/12 mm., BJ 0*988, with an odour 
like that of menthol, and is only slowly o^xidised by permanganate, 
fetramethyl-A^-hexenoic add, CHMe 2 *CHMe*CM©‘CMe*COgH', 
cannot 'be ^ distilled even in a vacuum, owing to its ready conversion 
into 'khe lactone, which forms slowly even at the ordinary tempera- 
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turo; tlie acid instantaiieO'Usly combines with bromine and 
decolorises permanganate. 

a^y^-TetramethylJiexoic acidy CH 3 *[CHMe] 4 *C 02 B[, is a some- 
what viscousj colourless oil, b. p. 136 — 136*5^/ 11 mm., 0^935, 
and smells faintly like turpentine. Its silver salt was analysed. 

T. H. P. 

Transformation of Acid Salts of Dibasic Acids in Aqueous 
Solution* Th. Sabalitschka { Ber,y 1919, 62^ [PJ, 1378 — 1384).— 
Previous experiments by Thoms and Sabalitschka (A., 1917, 
i^ 700) have shown that only minute traces of oxalic acid can he 
removed from aqueous solutions of potassium hydrogen oxalate by 
treatment with ether, this behaviour being in striking contrast 
with that observed with the acid salts of other dibasic organic 
acids. Th© author has therefore investigated the dialysis of solu- 
tions of potassium hydrogen oxalate of differing concentration and 
at differing temperatures. It is found that the diffusate invariably 
contains slightly more potassium in relationship to oxalic acid 
than is required for th© acid salt, whilst the diffusing solution con- 
tains an excess of oxalic acid. It appeared probable that this is 
due to the existence of normal potassium oxalate and potassium 
tetr oxalate in solutions of the hydrogen oxalate, and direct experi- 
mental evidence on this point is afforded by the crystallisation of 
potassium tetroxalat© in the pure state from a not too^ concentrated 
solution of potassium hydrogen oxalate at +10“^. Solutions of 
ammonium hydrogen oxalate do not appear to behave in a similar 
manner. 

It is pointed out that oxalic acid can be completely volatilised 
at the temperature of the boiling-water bath, and, further, that 
commercial potassium hydrogen oxalate does not generally corre- 
spond with the formula KHC 2 O 4 . H. W. 

Th© Synthesis of Inositol Hexaphosphate and its Identity 
with the Fhospho-organic Reserve Principle of Green 
Plants. S. Postkexak: {Gompt, rend.y 1919, 169, 138 — 140. Com- 
pare this voL, i, 42 6). —Inositol hexaphosphate has been synthesised 
and isolated in th© form of its double calcium sodium salt by heat- 
ing inositol with phosphoric acid in th© presence of phosphoric 
oxide at 120 — 160°' for three hours. Th© crystallographic proper- 
ties of this synthetic double salt have been . examined, and 
on comparison with those of the double salt prepared from phytin, 
the twO' sets of measurements were found to be identical. The 
crystals are monoclinic [<» : 6 : c = O’63OO60 : 1 : 0*639016 and 
jS==108°13^]. This is taken as conclusive proof that th© phospho- 
organic reserve principle of green plants is inositol hexaphosphate. 

W. G. 

Improvements Relating to the .Preparation of Amines, 
■William Rintoul, John Thomas, and ''N obel's Explosives ^ Co., 
Ltd. (Brit. ,Pat,, '128372).— Secondary and te'ttiary amines 

i* 2 
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are separated from mixtures of tlie two containing an excess 
■of the latter by treatment Vvith carbonyl chloride at temperatures 
below whereby the secondary amine is converted into a carb- 
amide chloride wdth the elimination of hydrogen chloride^ which 
reacts, forming the hydrochloride of tiie tertiary amine. The 
reaction mixture is then treated with siifTicient dilute hydrochloric 
acid to dissolve the whole of the tertiary amine, whilst the iiisoiiible 
carbamide chloride is collected and boiled with either water or 
dilute hydrochloric acid to> regenerate the secondary amine. In 
cases where the mixture of amines contains an excess of the 
secondary amine, the requisite excess of tertiary base is secured 
either »by removing the secondary base in stages by repeating the 
above operation, or by actually adding a sufficient quantity of 
tertiary amine to the original mixture. [See, further, J. Soc. 
Chem, Inch, 1919, September,] G-. F. M. 

Preparation of Ammosiiiphonic Acids by the Aid of 
Salts of Fluorosulphonic Acid, Wilhelm Teaube and Elisabeth 
Beehmee ( Ber ,, 1919, 62, [B], 1284— 1293).— The salts of fluoro- 
sulphonic acid possess the remarkable property of exchanging the 
iluorine atom for an amino-group when treated with an aqueous 
solution of the requisite base; under these conditions, a portion of 
the fluorosulphonic acid, greater or less according to the strength 
of the base, is hydrolysed to hydrofluoric and sulphuric acids, which 
represent the sole by-products of the change and which can readily 
be removed by chalk or barium hydroxide. The process has the 
considerable advantage over the older methods that it does not 
require the isolation of the base in the anhydrous condition. The 
following substances have been prepared in this manner : amino- 
sulphonic acid, aminoethylaminosulphonic acid, barium liydrazino- 
sulphonate, jyotmmum hydrazinomlphonute, and ‘potmduni methyl- 
mmnomlphonate^ shining leaflets. Methylum^nosiilphiymc acid 
forms long needles, m. p. 18P, and yields hygroscopic mnmiymmn 
and sodium salts; the barium- salt (q-HgO) is. stable in air; the 
silver j copper^ and lead salts are freely soluble in water. The 
action of potassium mtrite on an aqueous solution of in ethylamino- 
sulphonic acid leads to- the formation of potasdum methylnitroso- 
aminos ulphonate, NO*NMe‘SO^K, which, when, reduced with zinc 
dust and acetic, acid, and subsequently boiled with hydrochloric 
acid, gives methylhydrazine in 18% yield. Potassium ethylamino- 
sulphonate is formed from potassium fluorosulphonate and ethyl- 
amine; the corresponding Tree acid forms clusters of needles, m. p. 
167 — -168°. Fropylammosulphonie : acid, imhutylammosulphomc 
addi and imamylamiuostdpliomc acid are similarly prepared, and 
have m, p/s 172— 173°, 192° (decomp.), and 188° respectively; the 
q)otmsmm salts are described. Phenylaminosulphonic acid is 
obtained in ' 38% yield. Sodium methylhydrazinosulphonate closely 
resemblefe the corresponding ethyl compound ; it could not, however, 
be, transfermed into the diazomethanesulphonate by oxidation with 
.mercuric ' oxide. , ■ H. Wi 
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ay-Amino-alcoIiols with Secondary Alcohol Function « 
Eenest FouimEAu and (Mme.) Pauline Ramart-Litcas (Bulk Sac, 
cJhim,, 1919, [iv|, 25, 3(M — 370). — Cliloropropaldelijde readily 
reacts with magnesiimi alkyl broniicles or iodides to give the corre- 
sponding secondary ay-chloro-alcoliols. These secondary alcohols 
condense with aininea, such as dimethylamine, tO' give the ay-aminO" 
alcohols. The following conipounds have been prepared. 

a-(7Moroj/cn/Y-m-y-u/, CHoChCHo-CHEt-OH, b. p. 83--S5®/ 
80 niin., 100° /GO inm., 173°/ 7 60 mm., giving an acetjS derivative, 
b. p. 89°7I5 inni., and a hcMzoyl derivative, b, p. 168°/ 15 nirri. 
a-Iodopentan-y-ol, b. p. 105 — 108°/ 15 mm,, is obtained from the 
chloro-alcohol by the action of sodium iodide. With dimethyl- 
amine, a-chloropentan-y-ol yields a-dim^ethplaminaj^en^^^ h. p. 

175°/ 760 rnni., 97°/ 46 mni. It gives a hpdrochloride of its hcnzoyl 
ether, m. p. 120 — 121°, and a hydrochloride of its 'p-nitro'bemayl 
ether, in. p. 145 — 146°. a~Biethylaminapentan-y-ol has b. p, 76°/ 
13 xmn., and yields the hydrochloride of its hemoyl ether, m. p. 
106 — 107°, and the hydrochloride of its methylcimianiyl ether, 
m. p. 136°. 

a-GMoroUiteMh^y-ol, CHaChCHo-CHMe-OH, b. p. 70°/13 miu., 
gives a~ddrnxthylmnin oh lit ariry -(>(>, b, p. 150°7760 mm., yielding the 
hydrochloride of its henzoyl ether, b. p. 133 — 134°. a-Diethyh 
aminohtitan^y-ol has b. p. 72°713 mm. 

umiorohexam-y-ol, CHoCl-CHo*CHPr*OH, b. p. 90--91°/ 
13 mm., 120°/35 mm., yields a-diwMhylaminohexan-y-ol, b. p. 
193 — 194°/760 mm,, giving the Jn/dm chloride of its cinmmi/l ether, 
m, p. 134—135°. 

a-Ohlorodk'meidiplhc'ptim^-y-ol, b. p. 110 — 115°/13 mm., 
128 — 130°/ 25 mm., gives a-d/imethylamino4^-methylJieptan~y-ol, 
b. p. 120°/28 mm., yielding the hydrochloride of its henzoyl ether, 
m. p. 133— 134°. 

These ohloro -alcohols, unlike those obtained from chloroacetonc, 
are obtained quite pure and are very stable to light. W. (x. 

Carbamylglycollic Acids, Alfreu Ahlqyist (J. ’ pr. Chem., 
1919, [iil, 99, 45 — 84). — ^"With cax^bamic acid, hydroxy-acids yield 
carbamates, for instance, ,COoH*CH 2 ’ 0 ’CO*NH 2 , which are at the 
same time acids and urethanes, and are most suitably named' 
carbamic eater acids, the term urethane acids being better applied 
to acids of the type C02H'CH2*lSrH*C02B, Few of these carbamic 
ester acids being known (compare Thiele and Bent, A., 1899, 
i, 14; Lambling; A., 1898, i, 588; 1899, i, 52, 84; 1902, i, 537, 
603, 766), the author has made a more extended investigation of 
■them. Oxidation of the corresponding thiocarbamyl compounds by 
means of bromine or permanganate affords a convenient general 
method for the synthesis of these acids (compare Holmberg, A., 
"1905, i, 324; 1907, i, 384; 1910, .i, 834; 1912, i, '131), ;and the 
author , has ■ studied the methods -of preparing' the thiocarbamyl- 
''glycollic acids necessary for this synthesis.' 

' A mfnmmormr'boihiolongty collie [mtmmmide of ' xa'MhGdmmUe\ 
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acid^ C02H*CH2*0"CS*S*CH2’C0’NH2, prepared as sodium salt 
according to the scheme C02Na‘CHo*0HH-CS9 + K0H = Ho0 + 
CO^Na-CH^^O-CS-SK, and this 

“ -fCH2ChCO;NH2 CO^Na-CHo-O-CS'S-CHa^CO-NH^, 
crystallises in faint yellow prisms and sinters at 123^, in. p. (not 
sharp) 129~~-130‘^. 

Trithiocarbodigli/coUamide^ CS(S*CH2*CO“]SrH2}o, fonned during 
the above synthesis by the action of chloroacetainide on trithio- 
carbonat© derived from the carbon disulphide and alkali, crystal- 
lises in golden spangles, m. p. 206 — 207° (decomp.) or 198° (slow 
heating). 

Thiocarbainylglvcollic acid is formed in best yield from ethyl- 
carbotliioloiiglycollic acid (compare Holmberg, A., 1907, i, 384), 
blit is more readily obtained pure, as ammonium salt, by the action 
of ammonia (3 mols.) on the monoamide of xanthodiacetic acid 
(1 mol.). The ammonium salt forms white needles, rn. p. about 
160° (decomp.). The free acid shows m. p, 125°, or, with 
rapid heating, 134 — 135°, the varying values being caused by con- 
version of the acid to a greater or less extent into the anhydride ; 
the temperature. 111 — 112°, given by Holmberg as the melting 
point of the acid is really that of the anhydride (see below). -The 
ammonium salt formed in the above way is accompanied by 
dithioglycollamide, So(CH2*CO'NH2)2» P- 157*5 — 158*5° 

(Claesson, A., 1881, 580, gave m. p. 155°), which results from the 
oxidation in the air of thioglycollamide (compare Klason and Carl- 
son, A,, 1906, i, 232), this being also a product of the decomposition 
of th© monoamide of xanthodiacetic acid by ammonia. 

The action of ammonia on carbothiolondiglycollic acid yields, 
besides th© ammonium salt of thiocarbamylglvcollic acid, also that 
of trithiocarbodiglycollic acid, CS(*S*CH2;C09H)2, m. p. 172—173° 
(compare Holmberg, A., 1905, i, 324). 

TMoearhmm/lfjly colli c anhydride 74 - Jceto - 2 - thionoxazolidin e], 
CH *00 " ' ' 

"<os-to forms a woolly mass of soft, hair-like crystals, m. p. 

Ill — 112°, and is not converted into the corresponding acid on dis- 
solution in water. Th© compound, m. p. 143°, obtained by heating 
thiocarbamylgly collie acid with acetic anhydride, and described by 
Holmberg (A., 1909, i, 286; 1912. i, 130V as this anhydride, consists' 
of carbamylglvcollic acid. In virtue of its imiiiic hydrogen, the 
anhydride exhibits acid characters, and may be determined 
titrimetrically. 

Bthylthiocarbamylglycollic anhydride [4-keto-2-thion-3-ethyl- 
oxazdidinel (compare Holmberg, A., 1912, i, 131), prepared by the 
action of ethyl amine on either carbothiolondiglycollic acid or the 
monoamide of xanthodiacetic acid, forms, crystals, m, p. 40* — 40*5°, 
and is accompanied by thioglycollic acid, b. p., 107 — 108°/16 mm. 
When converted by alkali into a salt of the corresponding acid and 
oxidised bv means of bromine, it yields ethylcarbamylglycollic acid, 
m. p. 87—88°. " . ^ 

' 'Diethylthiocarbamylglycollic ■ acid, crystals, m..' p. 90*5—91°, is 
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obtained by tbe action oi diefcliylamin© on either ethylcarbotliiolon- 
cyiycollic acid or carbothiolonglycoliic acid or its mono-amide; the 
product obtained from the last two acids ciystallises well and is 
accompanied by thiogly collie acid. 

In preparing carbamylgly collie acids from the corresponding 
tliiocarhamylglycoilic acids, the best oxidising agent is bromine, the 
action of permanganate resulting in poor yields and often in impure 
products. 

CarbamylglycoUic acid thus obtained melts at temperatures vary- 
ing from 155^ to 161°, according to the rapidity of heating, the 
acid undergoing more profound change than mere conversion into 
anh^rdride. The potassium, barium (-f HgO), and silver salts, and 
the ethyl ester, m. p, 64 — 65° (Thiele and Bent, loc, cit., give 61°), 
were prepared. When heated in aqueous solution, the acid decom- 
poses into glycollic acid, carbon dioxide, and ammonia. 

CarbamylglycoUic anhydride (2 ; 4-diketo-oxazoIidine), 



in. p. 89 — 90°, cannot be obtained by heating the corresponding 
acid, but may be prepared by oxidation of thiocarbamylglycollic 
anhydride by means of bromine (compare Traube and Ascher, A., 
1913, i, 901). It exhibits acid properties, and when titrated with 
barium hydroxide solution gives a sharp colour change with phenol- 
phthalein. When heated in aqueous solution or in presence of 
acid, the anhydride undergoes no appreciable decomposition, and 
th© ammonia evolved on distillation with coiicenti'ated alkali hydr- 
oxide is less than the calculated quantity. 

Ethylcarbamylglycollic acid, prepared from ethylthiocarbamyl- 
, glycollic anhydride by the action of bromine O'r permanganate in 
potassium hydroxide solution, has m. p. 87 — 88° (Holmberg, A., 
1912, i, 131, gave 85 — 86°). The potassium, barium (-f-H^O), and 
silver salts, the ethyl ester, COoEt-CHo-O-CO-NHEt, m. p. 46—47°, 
and the amide, m. p, 120*5 — 121'5°, were prepared. 

When heated in aqueous solution or in presence of acid, the acid 
decomposes, with formation of glycollic acid, carbon dioxide, and 
ethylamine; with concentrated alkali hydroxide, the decomposition 
is quantitative. 


Bthylcarhamy/lfjh/coUic anhydride [2 : 4-diJfXto-3-efJiylormzoUdme], 




OH,- CO 
CO-NEt’ 


forms a colourless oil with, a characteristic odour, 


b. p. 119*5°/12 mm., Bf 1*246, 1*462. By cold barium, hydr- 

oxide solution, it is decomposed, apparently, into glycollethylamide, 
NHEt''CO*GH 2 ’OH, but when heated in aqueous or acid solution 
it remains alm. 0 Bt entirely nndecomposed. The methylene group of 
th© anhydride does not react with benzaldehyde in presence of acetic 
anhydride in the same way as that of ethyl- and phenyl-thiocarb- 
amylglycollic anhydrides (compare Holmberg, A., 1912, i, 133), th© 
only separable product of the reaction being benz;yliden© acetate. 

' DiUhytmrhamylglycolUc acid, 'C 02 H*CH 2 * 0 *C 0 *N'Et 2 , prepared 
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by tile action of eitlier bromine in alkaline solution or permanganate 
on clietliyltMocarbamylglycollic acid^ forms colourless needles, m. p. 
77 * 5 _™^ 79 o. potasmim, harmm., and silver salts are described. 
The ethpl ester, is a mobile liquid witb a cbaracteristic, 

fruity odour, V. p. 122 — 123^/10 mm., Bf 1-059 1*433. 

Attempts to prepare the amide of the acid resulted in tlie formation 
of an uncrystallisable, viscous product, wbicb. was not analysed. 
Wlien lieated in aqueous solution or in neutral, acid, or alkaline 
solution, tbe acid decomposes into glycollic acid, carbon dioxide, and 
amine. ' T. H. P. 

Electrolytic Reaction of Organic Stilpliiir Compounds. 
I. TMoamMe Group. Motooki Matsui and Eitaro Ashida 
(J. Tokyo Chem. 8oc,, 1919, 40, 147 — 166). — A compound like 
carbamide, containing tke carbamyl group, is known to react as an 
imino-eompound. According to Werner, tk© iminocarbamic acid 
formula expresses tb© true nature of carbamide. Matsui previously 
showed (ibid., 30, 1157) that thioamide groups must be 'represented 
by the imino-fO’rmula, EC(’NH)*SH. As a further proof for this 
contention, he and Ashida argue that if the thioamide group acts 
as an imino-acid, then electrolytic oxidation ought to produce a 
'douhle sulphur compound, containing two groups of !>C(!]SrH) and 
-“SC(*NH)'-'. Experimental results seem to confirm their hypo- 
thesis. To 1*32 grams of thiocarbamide in 106 c.c. of alcohol are 
added 4 c.c. of nitric acid (B 1’22). After passing a current of 
O’ 3 to 0*4 ampere for five hours, there appears at the positive 
platitiiiTu pole a white, needle-shaped compound, yielding 1*06 grams 
after repeated purifications. Analysis shows it to be clithioform- 
amidine dinitrate, [SC(!lTH)‘NTT2],;.,2'HNO.v From acetylthiocarb- 
amide thev obtained dithiomonoacetvlformaTnidine. From mono- 
phenylthiocarbamide, H.N-C(:NPh)‘B-S-C(:NHVl<r‘Fr,, is obtained. 
Thiobenzamide in alcohol is known to he oxidised by iodine to 
3 :5-diphenybl :2 :4-thiodiazole. By electrolytic oxidation, they 

obtained the identical compound, namely, P- 

instead of the dithio-compound. In the same way, thioacetanilide. 

yields Cf 3 H 4 <C^^CMe. ' Although, thus, they failed to obtain 

dithio-compouncls in the last two cases, still they believe that the 
reactions in every case could be explained only on the assumption 
that the thioamide group has the structure BC(!NH)*BT-T. 

Chemical Abstracts. 

' Tke Catalytic' Reduction of Hydrogen Cyanide. Sydney 
BARRATT'and Alan 'Francis Tttley (T., 1919, 115, 902—907). 

NewMetliodof Preparation, of some Folynitro-aromatic 
^ CompoTunds. , Marqubyeol and Lpriktte { Bull . Soc . chim .^ 1919, 
lly], ,85, 370-7-^75). — For the preparation of compounds of the type 
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of fcriiiitroplieiiO']., tlio aiitliors recoininetid that the nitration should 
be carried out. ia three stages. The phenol Q niol.) is converted 
lute /i-phetuslsal phonic acid, which is then diluted with water and 
poured into a cold aqueous solution of so<liuiu niii-aie, the product 
being sodiiitn 2uiitrop}!euo]~4™sulphonate. To- this solution, nitric 
acid (I inoL) is then added, a mixture of 2 : 4-diintropheiioi and 
sodium 2 : 6"diiiiiroplienol-4~Rulplionate being obtained. After cool- 
ing, the dinitrophenol is separated by filtration, and may be further 
nitrated, and to the filtrate more nitric acid (I or 1 mol.) is added, 
and the liquid brought to the boil. By this means, very pur© 
picric acid is obtained with a good yield. This procedure is of 
advantage in that practically no- nitrous fumes are liberated, and 
but little more than the theoretical quantities of sulphuric and 
nitric acids are required. 

This method may be applied to commercial cresol. In the first 
stage, any o-cresol present yields o-cresol-5-sulphonic acid, the 
???, -cresol gives m-cresol-6-sulphoiiic acid, and the 2>"Cre?^ol gives 

eras ol-3-s 111 phonic acid. In the- next stage, from these sul phonic 
acids are formed, respectively, the 3-iiitro-derivative, a mixture of 
the ‘I-nitro- and 4-mtro-compounds, and the 5-nitro-derivative. In 
the third stage, the o- and ;/>-cresols will yield simply their 3:5-di- 
nitro- derivatives, which are insoluble in water, atid may be filtered 
off, whilst from, the n?.-cresol there is obtained sodium. 2 : 4-dinitrO'-m- 
eresol-G-srilplionate, which is soliilile. The latter compound, when 
boiled v/ith nitric acid, gives trinitro-m-cresol. 

It is suggested that the nitrosulphonic acids of the three cresols 
may he separated through their potassium salts, since that from 
;^cresoI is only sparingly soluble in water and is formed in the cold ; 
that from o-cresol is only sparingly soluble, and is not formed in 
the cold, but only at 50®; whilst that from w-cresol is soluble in. 
water and is only formed at 60®. W. G. 

Preparation of 2 : 4-Diniferopii0nol by Direct Nitration, of 
FlienoL MARQtnsYEOL and Lortkttk (Bull. Soc. chim.^ 1919, [iv], 
25, 375), — If phenol is liquefied by the addition of 30 grams of 
water to 94 grams of the phenol, and this liquid is slowly added to 
a mixture of 400 c.c. of snlphuric acid (D 1’58) and 270 c.c. of nitric 
acid (I) 1'33), kept well stirred, and cooled until the whole of the 
phenol is added, the temperature then being allowed tO' rise to 
100®, a yield of 71% of 2':4-dmik‘ophenol is obtained. W. G. 

Oxidation of Phenols* III. Polymerisation of Methylene-* 
qtiinones to Cyclic Debydropbenols. K^udolf Pommeree and 
Emil Chebbuliez (Ber., 1919, 62, [B], 1392— 1402).— Dehydro-1 - 
methyl-^-naplitliol is decomposed when heated in xylene solution 
into l-methyl-iB-naplithol and naphthamethylenequinone, which 
could not he obtained in the unimoleoular state (A., 1915, i, 419); 
this substance has now, been obtained in tli© form of sulphur-yellow 
crystals, m. ,p. 143® (corr.), and is shown to b©, formed by the con- 
densation' of ' two molecules of the methylenequinon©. It appears^ 
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to be d6liydro-a/3-diiiapiitliol-2-6tliaiie (annexed formula), since it 
yields a mmofhenylhydrmone, sinning platelets, 
m. p. 233° (corr.), and is reduced by zinc dust and 
acetic acid to a^dinaphthol-2- ethane^ m. p. 253° 
(corr.) {diacetyl derivative, monoclinic plates, m. p. 
233 — 234° [corr.]), wliicii is readily reconverted into 
dekydrodinaphtlioletliane by oxidation with 
potassium ferricyanid© in dilute alkaline solution. 

Detiydro'-B-bromo-l-metliyi-jS-naplithol (loc. cit.) 
is similarly decomposed by boiling xylene, yielding 
bromomethylnaplitliol and dehydrodihromodi- 
?iaphtholethane, yellow prisms, m. p. 177° (corr.). 
The latter gives a mon&phenylhyarazone, small, 
reddisk-brown needles, ni, p. 237 — 238° (corn), and is reduced to' 
^i^^-dihrorntyaB-dinaphthoi-^ethane^ needles, m. p. 275° (corn), 
whick is readily re-oxidised to the parent substance. 

Zincke^s tetrackloro-p-metkylenebenzoquino'ne (A., 1903, i, 757) 
kas been skown to b© dekydrotetrachloro-^cresol (loc, cit.) from a 
study of its power to oxidise quinol; tkis conclusion is now con- 
firmed by observations of its o>xidising action on potassium iodide. 
Determinations of molecular weigkt in benzene skow an almost 
complete dissociation of tke double molecule eitker into tk© radicles, 
or, more probably, into tke metkylenequinon© and tetracMoro-^- 
oresol. 

Tk© authors^ investigations lead tkem to consider that tke true 
metkylenequinones with an unsubstituted metkyleii© group are 
exceedingly active substances wkick readily polymerise. They are 
tkerefor© of tke opinion tkat the seven compounds described as sucli 
in tk© literature are either quinol ethers or dekydro-substances, and 
tkat a metkylenequinone with unsubstituted methylene group kas 
not up to tke present been isolated in tke unimolecular condition. 

H. W. 



Oxidation o! Phenols.' IV. Constitution of the Dehydro- 
napMhols and Preparation of Dekydro-a-bromo-^-naplitlioi. 
RunoLF PuMHBREE {Ber., 1919, 52 , [B], 1403 — 1413). — The three 
following formul© are possible for dehydro-1 -methyl-^-naphthol 
(compare A., 1915, i, 418) : 




,y\ 


./\/\ 

Me O 




<ir.) 


Me 


Me 

/\/\:o 

/\/ 

(in.) 




The.'firat explains the ready union the substance with tri- 



ORGAKIO CHEMISTRY, 


i 441 


plieiiyimetlijl, but is improbable by reason of the yellow colour of 
tiie substance and its instability towards permanganate in acetone 
solution at —40°. Tlie decision between II and III cannot be 


made with phenylhydrazine, which behaves as a reducing agent. 
The author has therefore prepared an a-halogen-substituted 
dehydrO“^”iiaphthol in which, according to II, two halogen atoms 
must b© loosely combined, whilst, according tO' III, only on© is in 
loos© combination.^ Dehfdro-a-hromo-^-naphthol^ m. p. 115 — 116°, 
is prepared by the action of tetrachlorodehydro-p-cresol on l-bromo- 
j 6 -naphthol ; it contains only one reactive bromine atom, since it is 
bydrolysed in aqueous-alcoholic solution to jB-naphthaquinone and 
l-bromo-i 8 -naphthol, and is reduced by stannous chloride probably 
to -hro7no--^dbydroxy-a^^ -diwjyJithyl ether ^ m. p. 135*5 — 136*5° 
(con*.), in which the a-position adjacent to the hydroxyl group 
must be occupied, since it does not yield an azo-dye with benzene- 
diazoniuni chloride. The dibromo-compound must therefore have a 
constitution analogous to that expressed by formula II. 

j8-Hydroxy-aj3^-diiiaphthyl ether is obtained, amongst other pro- 
ducts, by tbe dehydrogenation of j3-naphthol by potassium ferri- 
cyaiiide in alkaline solution (compare following abstract) ; the first 
product is probably dehydro -i3-uaphthol, the keto-form of which is 
not stable and passes into the corresponding enolic form. 

The constitution of dehydro-oxydinaphtlialene oxide (Pummerer 
and Frankfurter, A., 1914, i, 714) is further discussed. It readily 
decolorises potassium permanganate, and hence cannot be an 
aromatic peroxide; the diketo-formula is also impossible, for reasons 
previously given, so that there remains only the annexed formula. 


When treated with benzoyl per- 
/\/\ oxide (subsequent abstract), it 

I ! 1-0 1 j J atoms of oxygen, yield- 

X/X/* /\/\/ ing a compound which is termed a 

q \ I ^ I U iB-peroxide ‘ (lY), to distinguish it 

XXX /X /XXXX from the a-peroxide (Y) obtained 

I I I I I I with oxygen. The j3-derivative is 

\/X/" \/X/ sharply distinguished from the 

a-compound by its stability towards 
pemanganate in pyridine solution and by the lemon -yellow colour 




common to all 0 -clerivatives of hydroxydi naphthalene oxide, 
whereas the {/-derivative^ (a-peroxide) is 'pale brown. The J3-per- 
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oxide can, only be obtained from the solid dehydro-substance; solu- 
tions of the latter, even when concentrated, are rapidly decolorised 
by benzoyl peroxide without separation of the jB-peroxlde, whilst 
the a-peroxicle is contained among the ])rodi{cts, its forniatioii ]}eing 
primarily due to the dissociation of the dehydro-substance into its 
component radicles (Punimerer and Frankfurter, loc, eit.); the 
possible tautomer ism of the latter is again discussed; and the hypo- 
thesis advanced previously (Joe, df.) satisfactorily explains the more 
recent phenomena. H. W. 

Oxidation o! Phenols. ¥. Formation of /3-Hydroxy- * 
ajd'-dinaplitliyl Ether hy the Dehydrogenation of /3-NaplithoL 
Eudolf Pummeeer and Emil Cherbuliez (Ber., 1919, 52, [7:^], 
1414 — 1415, Compare preceding abstract). — Oxidation of a solu- 
tion of jS-naphthol in the requisite quantity of aqueous sodium 
hydroxide solution by means of aqueous potassium ferricyanide 
leads to a mixture ol products from which j8-hyclroxy-aiS^-dmaplithyI 
ether, colourless needles, in. p. 196°, can be isolated in small 
amount. _ H. W. 

Oxidation of Phenols. VI. Dehydro-oxydinaphthalene 
Oxide and Colorimetric Observations of its Dissociation 
into Radicles, Rudolf Pummerer and Fritz Frankfurter (Ber,^ 
1919, 52, [P], 1416 — 1420. Compare preceding abstracts). — The 
^-ferozkle of dehydro-oxydinaphthalene oxide is prepared by the 
action of a concentrated solution of benzoyl peroxide in benzene on 
dehydro-oxydinaphthalene oxide at the ordinary temperature; it 
forms lemon-yellow, microscopic prisms, m. p. 210° (corr. ; decomp.), 
which are reduced by zinc dust and acetic acid to hydroxydi- 
naplithalene oxide; the latter is also obtained by reduction of the 
a-perO'Xide. 

The dilutions at which dehydro-oxydinaphthalene oxide is com- 
pletely dissociated into its radicles have been colorimetrically 
estiinated^ for -a number of .solvents (chloroform, benzene, xylene, 
ethyl ether, ethyl acetate, carbon disulphide, nitrobenzene); the 
dielectric constant of the solvent appears to have little infinence on 
its dissociating power* ■ H. W, 

CompOTands of Arsenic Acid and CateeboL E. F, Wfjnland 
and Josef Heinzler (Per., 1919, 62, [P], 1316-~1329).-r-f7nfee7Y}/ 
.MWfhmwnie, ' As 0 ( 0 *Cf,H 4 * 0 H^ m. 'p. . about' 103° after 

softening at 60°, is readily obtained in large, colourless crystals 
when concentrated aqueous solutions 'of arsenic acid and catechol 
in molecular proportions, varying from 1 : i to 1 : 3 are mixed. It is 
.lowly hydrolysed' in dilute aqueous solutions, more readily in the 
presence of acids, and is not decomposed by short heating with 
alkalis. It is stable in’ diffused light, but darkens on .exposure to 
direct sunlight. It forms beautifully crystalline salts, in which it 
appears to function as a monobasic acid^ as 'far, as the experimental 
evidence at present shows. Wheti, titrated' with 'alkali in 'the 
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presence of 2)lieiiolplitlialeiii, the colour change occurs after addi- 
tion of exactly one equivalent of base, with methyl-orange at a 
slightly earlier stage; the acid thus appears, to be weaker than 
arsenic acid. The salts are generally prepared by the addition of 
the base or of a suitable salt of the metal to a concentrated aqueous 
solution of the acid. The following salts are described : (M)vm.onmiih 

salt, I plates; salt, plates or rods; 

sodium salt (‘JlioO), rods, anhydrous, prisms; silve?' salt, iiiiiiiite 
crystals, very sparingly soluble in water and not sensitive to light; 
magnesktm salt (BTLO); calckim salt (SH^O); harium salt (8TI2O); 
zinc salt (SFIq^)! salt (SILO); nickel salt (SILO); cohalt 

salt (SHoO).^ With the exception of the barium compound, the 
salts generally crystallise in cubes. The estimation of water of 
crystallisation is rendered a little uncertain by the difficulty of dry- 
ing the substances without decomposition. 

If a considerable excess of catechol is used in the preparation of 
the ammonium or potassium salts, ean^wunds of the formula 
3[AsO(0*C«H4-0)JK(NIlt)H2,,QI^ 'are obtained; catechol is 

liberated when they are dissolved in hot water, and primary catechol 
arsenates are formed. 

Anotlier ammmniumi salt, which appears to have the composition 
3[AsO(0'’QH4*0)JIl3,7NH3, is also described, but the exact 
analysis is difficult, as it loses ammonia at the ordinary temperature. 

H. W. 


The Reduction of (rifoCinnamic Acid and Coiimarin. 
Yasuhiko Asahina and Atsushi Pujita (J. Pharm .. Soc . Japtni , 
1919, No. 444, 97—109). — By reduction of methyl nfZocmnamate 
with sodium amalgam, phenylpropionic acid (43%), /3y-diphenyl- 
adipic acid, m, p. 175® (^%)^ the corresponding is’o-acid, m. p, 
75® (3%), were o])tainerl as their methyl esters. Henle (A., 1906, 
i, 669), using aUimiiiitim ajiialgam, obtained 55%, 8 — 9%>, and 
4 — 5%, respectively, of the same compo'Unds by reduction of methyl 
cinuamate. This shows that ('//A/citinamic and cinnamic acids yield 
essentially the same rexluction ' products, , Sodium amalgam is a 
better reducing agent than aluminium amalgam, since it reacts 
more rapidly, and the ])recipiiation of aluminium hydroxide is 
avoided. Co'Umarin, as a derivative of <^?7^ocinnaTnic acid, yields 
bimolecnlar reduction products. Dyson (T., 1887, 51, 68) obtained 
from salicy] aldehyde and sodium succinate a dicoumarin, 

OH-aH, 

O 00^ ^CO-0 ’ 

which he reduced to dihydrocoiunaric acid, 

' [CH(C0.3H)-CH</0,H4"OH1o, ^ 

and to dihydrocoumarin, m. p. 222—224®. Fries and Fickewirth 
(A., 1908, 'i, 822) obtained, by’ reduction of coumarin and dehydr- 
ation of, the I'esulting tetrahydrodiooumaric acids, two tetrahydro- 
diconmarins, , m. p. ; 284® and 256®"' respectively.' 'The former they 
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designated a, tlie latter and to tk© acids they assigned tke Dyson 
dikydrocoumario acid formula skown above. This formulation is 
incorrect ; two coumarin nuclei must necessarily unite in tke j8-posi- 
tioHj whereas Dyson's dikydrocoumarin is linked in the a-position. 
Its reduction products are derivatives of succinic acid, whilst tke 
products of direct reduction of coumarin are jBy-disubstituted adipic 
acids. TMs was established experimentally by repeating Fries and 
Fickewirtk's preparation of the tetrakydrocoiimarins, which were 
obtained with m. p. 284° and 256°, just as described by those 
authors, and comparing them with reduction products of dicoumarin 
prepared as described by Dyson. The latter process yielded two 
dihydrocoumarins, m. p. 243° and 248°' respectively, but when 
mixed they had m. p. 222 — 224°. It was evidently this mixture 
which Dyson obtained. ISTeither is identical with either of the 
tetraliydrocoumarins of Fries and Fickewirth. It is therefore pro- 
posed to call Dyson's compound a-dicoumarin, and the two deriv- 
atives (of which he had the mixture) a- and jS-tetrahydro-a- 
dicoumarin. The tetrahydro-derivatives of Fries and Fickewirth 
are, then, to be considered as derivatives of an unknown 
jS-dicoumarin. Chemical Abstracts. 


The Acylsemicaribazides and the Acylhydroxamides 
(Rectification). J. Bougault (Bull. Soc, 1919, [iv], 25, 

384 — 386). — As a result of further analyses, the author now finds 
that the compounds obtained by the action of iodine and sodium 
carbonate on the semicarbazones and oximes of a-ketonic acids, and 
previously described as acylsemicarbazides and acylhydroxamides 
(compare A., 1916, i, 764, 765 ; 1917, i, 417, 688, 694), do not possess 
the constitution then assigned to them. Instead of a molecular 
composition, B'CO*]SrH'lSrH'CO*NH 2 , as given to the acylsemi- 
carbazides, the elements of a molecule of water should be deducted, 
giving an empirical formula the constitution of which 

has not been elucidated. Similarly, where the acylhydroxamides 
were assigned the constitution the formula should 

now be “written B*CON, and their constitution is considered to be 


CPh-pPh CPh-OPh. _ 
NO-OlJ ll.n.*— >0- 




It has been shown that the 


so-called acylhydroxamide obtained from phenylglyoxylic acid is 
identical with diphenylglyoxime peroxide. W. G. 


Trtixillic Acids and Trnxoaes, B. Stobrmer and G, Foebstbe 
(Ber.y 1919, 52, {B\ 1255 — 1272). — ^The recent publication of 
Stobbe (this vol., i, 329) has induced the authors to describe a series 
of experiments which are still partly unfinished. 

a^foCinnamic acid is transformed by the light of a quartz lamp 
into 04sottuxil]ic acid; in sunlight, the same acid is also formed, 
occasionally accompanied by or-truxillic acid. Depolymerisation of 
jB-isotruxillic and a-truxillic acids occurs when solutions of their 
sodium salts are exposed to the light, of a. quartz lamp, tram- and 
ruZfo-cinnamic acids being formed from the 'former acid, cinnamic 
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andj possibly^ a^ociiinamio and y-truxiliic acids from tli© latter 
acid. Attempts to polymerise crotonic, fumaric, jB-pHeiiylcinnamic, 
Und cis- or f/zw^s-p-mothoxycinnamic acids by * sunliglit were un- 
successful; jS-metliylcinnainic acid, however, gave dimethyltruxillic 
acid, m. p. 217—218'^. 

a-Triixone, m. p. 293^, is conveniently prepared by the action of 
aluminium chloride on a solution of a-truxillyl chloride in carbon 
disulphide; the dioxime, m. p. above 300°, is converted by methyl 
sulphate into the dimethyl ether, m. p. 214°. The molecular weight 
of the latter has been determined in benzene solution, and the 
results confirm the formula, (C 9 HeO) 2 , for truxone. y-Truxillic 
acid could not be converted into a truxone by sulphuric acid, but 
yielded a-truxone with aluminium chloride; i8- and S-«aotruxillic 
acids were either unchanged or merely sulphonated by sulphuric 
acid. 

a- and y~Diphenyltruxones are prepared by the action of fuming 
sulphuric acid on jS-phenylcinnamic acid or i3-hydroxy-i3-phenyl- 
hydrocinnamic acid, and are separated by fractional crystallisation 
from acetone or from a mixture of alcohol and acetic acid; the 
former crystallises in rods or plates, m. p. 263°, whilst the latter 
has m. p. 224°, and is converted when heated at about 225° into 
the a-derivative. The following derivatives are described : 
a-diphenyltruxone monoxime, six-sided crystals, m. p. 273*6° 
(ynethyl ether, colourless needles, m. p. 208°); ct-diphenyltruxone 
dioxime, needles, m. p. 262°; y-diphewyltruxone monoxime, needles, 
m. p. 235° {methyl ether, m. p. 170°) ; y-dxphenyltruxone dioxime, 
m. p. 270'6 — 271°. The hydroxylamino-group is readily removed 
by treatment of the oximes with alcohol at 100°, the corresponding 
truxones being regenerated. a~Diphenyltruxone monophenylhydr- 
mane forms yellow crystals, m. p. 153 — 154°, whilst the monophenyl- 
hydrazone of the y-compound has m. p. 128 — 129°. Attempts to 
reduce the truxones completely by Clemmensen’s method, by sodium 
amalgam, zinc and acetic acid, or zinc and potassium hydroxide 
were unsuccessful, the process coming to an end with the produc- 
tion of the diol. In these circumstances, y-diphenyltraxone yields 
a-diphenyltm'Xamdiol ; isomerisation is not induced by hydrochloric 
acid or potassiixm hydroxide alone, so that the nascent hydrogen 
appears to have an isomerising as well as a reducing action. 
o-Diphenyltruxandiol has m, p. 234*5°; the mcmomcetate (possibly 
not quite pure) melts at 235 — 237°, the diacetate at 2l6 — 216°. 
The a- and y-diphenyltruxanes were, however, prepared from the 
correspon^ng truxones by the action of hydrazine and sodium 
ethoxide; the former has m. p. 201 — 202°. y-Biiyhenyltruxmie 
dihydrazone forms small crystals, m. p, 254°, and is converted by 
sodium ethoxide into a mixture of ordiphenyltruxtoe and 
y-diphenyltruxane, m. p. about 169 — 171°, but the latter could 
not be prepared in the pure condition on account of lack of 
material. The latter is completely converted into the a-isomeride 
when heated for five hours at a temperature slightly above its melt- 
ing point. H. W. 
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Constitution of Bile Acids* II. Deliydrodioianic Acid. 
W. Boi^sche [iSer.j 1919, 52, [i^], 1353 — 1365. Compare Borsclie 
and lioseiikranz, this vol., i, 276}. — Furtlier experiments witll 
dehydrocliolanic acid lead tlie author to adopt Schenk's view of its 
coiistitiition, and thus to consider it as a triketocarboxyiic acid coii- 
taiiiiiig the “CO'CIig group; all attempts tO' identify the presence 
of an aldeliydic group were unsuccessful, whilst it has been found 
possible to condense the substance with aromatic aideliydes, thus 
obtaining conclusive evidence of the presence of the •CO’CH3 group. 
One of the carbonyl groups of dehydrocholanic acid is more reactive 
than the remaining two, and thus gives rise to acetals when the 
acid is esterihed, whilst also it is the first to suffer reduction; the 
compound thus formed, which was previously described as deoxy- 
dehydrocholanic acid, is now designated jS-dehydrodeoxycholanic 
acid, to avoid confusion with the primary product of the oxidation 
of deoxycholanic acid. 

21 ethyl dehydrocliolmmte^ C25H3QO5, is prepared by the esterifica- 
tion of dehydrocholanic acid in the presence of a considerable 
amount of hydrogen chloride or sulphuric acid; it ci'ystallises in 
silky needles, m, p. 241 — 242^^, vrhicli are very sparingly soluble in 
methyl alcohol. It forms a trioxime, leaflets, m. p. 265 — 266^, and 
a tri acetyl derivative, which gradually melts from about 60®. 
2£ ethyl dehydrocliolanate dimethylacetal, formed by 

treating the ester or the acid with methyl alcohol containing 1% 
of hydrogen chloride or 3% of sulphuric acid; it forms long needles, 
m. p. 140®, and is freely soluble in w^arm methyl alcohol. It is 
reconverted into the ester by concentrated methyl-alcoholic solu- 
tions of mineral acids, and is hydrolysed to dehydrocholanic acid by 
alkali. With hydroxyl amine, it gives the trioxime of methyl 
dehydrocholanate. The acetal nature of the substance is proved 
by the fact that methyl alcohol is readily eliminated when it* is 
heated, and that it yields an enol ether, colourless leaflets, 

m. p. 173 — 174®, b, -p. 333 — 334®/16 mm. Methyl-alcoholic 
potassium hydroxide solution converts it into dehydrocholanic acid, 
whilst hydroxylamine transforms it into' the trioxim,© of methyl 
dehydrocholanate. It readily absorbs bromine, but nmthyl bromide 
appears to b© eliminated simultaneously. A similar substance, 
m. p. 170 — 172® , (decomp.), appears to be formed by the action 
'of a 2% solution of sulphuric acid in ethyl alcohol on deliydro- 
cholanic acid, but the product is readily converted , into ethyl 
dehydrocholanate, m,. p. '221®. 

jS-Beoxyclehydrocholanic acid, needles, m.. p. '176®, is prepared 
mixed, with unchanged acid, and cholanecarboxylic acid by the 
reduction of dehyd'rocholanic acid by amalgamated zinc and hydro- 
chloric acid ; it crystallises also' with IH^O, m. j}, 115®. The ethyl 

©stor crystallises in molourless needles^ in. p. 152 153®, and yields 

pearly, leaflets, in, p. 242® (decornp.). 

' ,Cholanecarboxylic acid, m. ,p. 160 ®, is obtained in 55—60% yield' 
bv the reduction'' of dehydrocholanic. acid bj' Clemmensen’s method. 
The: following; derivatives have been prepared : ' ethyl ester, colour- 
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less, coarse needles, 111 . p. 92^; chloride, in. p. 128°; amide, iiiiniite, 
iiexagoiial prisms, m. p. 75°. H, W. 

Preparation and Uses of Semi»oxamazide. L. G. Radcliffe 
(^Fcrfiimerij and Essen, Oil Rec,, 1919, 10, 39—42). — During a 
study on certain aromatic aldehydes, it became iiece'Ssary to pre- 
pare their' senii-oxama'zones, and preliminary thereto the requisite 
semi-oxam azide. Detailed descriptions are accordingly given for 
the preparation of ethyl oxalate, oxam ethane, and the finished 
i*eagent. Many of the semi-oxamazones described had been pre- 
viously prepared by Kerp and Dnger (A., 1897, i, 269), and incliKle 
those of beiizaldehyde, ;>toiiiic, p-«>opropylbenzoic, anisic, cinnamic, 
salicylic and phenylacetic aldehydes, vanillin, piperonal, citral and 
furfiiraldehyde, acetophenone, phenyl ethyl ketone, styryl methyl 
ketone, beiizophenone, and menthorie. Chemical Abstracts. 

A New Method of Ohtammg* Bicyclic Ketones. Felix 
Taboubv and Marcel Godchot (Conijyt* read,, 1919, 169, 62 — 64). 
— cyc/oPentano'iie and cyo/ohexanone and their homologiies are 
readily converted into inisaturatecl bicyclic ketones when their 
va]>oiirs are passed over calcium hydride. Calcium carbide is not 
so satisfactory a condensing agent, only giving a good result with 
cyrfopentanone .out of the four ketones examined, W. G. 

Synthesis of Ketimines by Catalytic Methods* Georges 
Mignonac (Gompt. rend., 1919, 169, 237 — 239).— It has been 
found possible to prepare certain ketimines by passing the vapour 
of the ketone, along with ammonia, over thorium oxide at 
300 — 400°, the temperature varying with the ketone used. This 
method is not applicalile to purely aliphatic ketones, owing to the 
readiness with which their ketimines undergo condensation. 
Successful results were obtained with acetophenone, propiono- 
phenone, and bemzophenone, but only a very small yield was 
obtained from tv/c/ohexaiione.' W. G. 

Hydrogenation of Piperonal Ketone and of Dipiperonal 
Ketone. Mavon and Faillebin {Goinpt, rPMd., 1919, 169^ 65— 67). 
—The method with, platinum black previously descriljecl (compare 
A., 1914, i, 694) may be used . satisfactorily for the hydrogenation 
of piperonal and dipiperonal ketones. In the latter case, the reac- 
tion takes place in two stages, giving first dihydropvpe/ronal ketone, 

CH2<Q>CgTVCrCCH-CO-CH2-CH.,*CcH3<®>CH2, m. p. 99°, 

and then the fully ,satu raieil ketone, CO(CHyCH^*C(;lT.j<CQ]>CHo) 2 ;, 

:m. q). 55°. Both the yellow and the white forms of piperonal 
ketone, as deBcribed by Haber ^ (compare A.,' 1891,' 704), on 
hydrogenation give the same saturated ketone', m, p. '51°, b. p. 
168°/13 min,, gi'ving an owhiie, m. p. 98°, and a seiniearbmone, 
m. p. 166°. , The authors consider' that the 'yellow, form, m. p. 107°, 
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as described by Haber, is but an impure specimen of the white 
form, m. p. 111 ®. W. G. 

Aicoholysis of Balsams. Ernest Fournk^u and Mario 
Cbespo {Btdl, Soc, chim,y 1919, [iv], 25 , 386 — 389). — The process, 
whicli consists in boiling the balsam for six hours with an equal 
weight of ethyl alcohol containing 3% of hydrogen chloride, neutral- 
ising the product with sodium carbonate, and distilling ofi the esters 
and alcohols in steam, does not attack the resins. The esters and 
alcohols are separated hy fractional distillation. The results 
indicate that the balsams are a mixture of cinnamyl and benzyl 
cinnainates and benzoates in varying proportions, and resins. 

W. G. 

The Action of Sulphuric Acid on Colophony. An. GRtlN 
(Oheni. Umsclmu Fett, Ind,, 1919, 26 , 77 — 79). — When colophony 
is mixed with light petroleum and treated with sulphuric acid for 
several hours at —5®, the sulphuric acid combines with the double 
bond of the abiotic acid, 

CioHag-COgH H- H2SO4 - SOsH-O-Ci^Hso-COaH, 
and on boiling the sulphuric acid ester with water, it is decomposed 
with the formation of a hydroxy-aoid {a) or its inner ester (&): 

{a) SOgH-O-Ci^Hgo-COcH + H^O = H0SO4 + OH-GjoHgo-CXJ.H, 

(b) 2SO8 H-O*Ci9H30*CO.H 4- H^O = 2 H 0 SO 4 + 

OH-CiXo-CO-O-CioHso-COsH, 

or a mixture of the two products. From the acid value and acetyl 
value of the product obtained in one experiment, it was calculated 
that it consisted of 64T% of the inner ester, 26*5% of unaltered 
abietic acid, and 9*4% of unsaponifiable matter. Esterification of 
colophony with sulphuric acid in the presence of methyl alcohol, 
and decomposition of the product by boiling with water, yields only 
the methyl ester of abietic acid, with not more than a trace of 
hydroxy-acid. The methyl ester absorbs only two molecules of 
halogen when treated with Wijs^ iodine chloride solution, whereas 
the free abietic acid absorbs three molecules. [See also J. Soc. 
Ohem. Ind., 1919, 589 a .] C. A. M. 

ResearcliesonCMoroplxylL XXV. FhytoL II. Eicb'ard 
WiLLSTATTBE, Otto Schuppli, and Erwin W. Mayer {AnnnUn, 
1919, 418, 121 — 147), — The supposed difference between the oxida- 
tion products of crude and distilled phytol (compare Willstatter, 
Mayer, and Hiini, A., 1911, i, 144) is found to be non-existent, 
a- and ^-phytols containing the double linking in the same position. 
After distillation, phytol does, however, lose water the more readily, 
especially when heated with phthalic anhydride or acetic acid, 
probably owing to the existence of two geometrically isomeric forms 
of the alcohol. The purest preparations of the ketone, obtained by 
oxidising phytol, have compositions agreeing well with the formula 
but they 'all contain oxygen-rich admixtures, which are 
most persistently retained. Bepeated conversion of the ketone into 
ife'" l-naplithylhydrazine-4-suIphonic acid derivative, followed by 
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crystallisation and hydrolysis, yields a purilied product, the formula 
of which is most probably The action of ozoiie or chromic 

acid on this product gives, not a lower ketone,' but simply admix- 
tures of increasing oxygen content. The fatty acid occurring with 
the ketone, and also formed from the latter on oxidation, has not 
til© formula formerly assumed, namely, 0^4112802, but is most prob- 
ably GicHg2^2- Phytol therefore contains the double linking 
between the third and fourth carbon atoms, and phytenic acid, 
which is readily converted iiito' an isomeric lactone, , should possess 
the formula CisIisi’CMelCMe-CO^H, since Fichter, Kiefer, and 
Bernouilli's results (A., 1910, i, 88) show that alkyl groups in the 
a- and /3-positions produce instability of the A^-acids towards 60% 
sulphuric acid, being transformed thereby completely into lactones. 

The hypothetical structure suggested for phytol by Willstatter, 
Alayer, and Hiini (loc. cit.) thus becomes improbable, the occur- 
rence of derivatives with branched carbon atom chains and of none 
with normal chains among the oxidation products indicating com- 
|)Iex branching of the carbon atom skeleton of phytol. 

The purification or isolation of ketones or aldehydes by converting 
them into derivatives which contain an acidic group, and hence 
yield salts capable of crystallisation, is illustrated by various 
examples. 

Thus, m e t hyl-e thyl-heton.e-phenylhy c-m- car& oxylic acid, 

C11H14O2N2, obtained by the action of m-hydrazinobenzoic acid on 
the ketone, crystallises in plates, m. p. 143*^. Methyl-hexyl-hetone- 
plic7iylhydmzO'ne-m- carboxylic acid does not crystallise, but its 
amvionhmi salt, crystallises in bundles of leaflets, m. p. 

1 6 P . M ethyl-no7i yldcet07ie.-'phenylhpd7''azone-m-carh oxylic acid 

forms spherical, crystalline aggregates, m. p. 93°, but is unstable ^ 
its m)iw.>onimn salt, crystallises in colourless leaflets, 

m. p. 146 — 147° (frothing). Methpl-stearyldzeto^ie-phenylhyd^^ 
more-mr carboxylic aedd, C2f,H4402N2, forme spherical, crystalline 
nodules, m. p, 83 — -84° (decomp,), and its am7twniv77i salt, which 
crystallises in leaflets, m. p. 136° (decomp.), is, like the eompoimds 
described above, converted quantitatively into the ketone by boil- 
ing 17% sulphuric acid. Garvo}ie-2>^he7iylhydraw7ie-mra7'hoxylic 
avid, 0.j7TTu^j02]Sr2, separated from commercial carvone mixed with, 
fo'Ur times its quantity of litnonene, forms x'hoin]:)ic plates, m. p. 
158°. M edhyl-nonyldcedone-l-naphfJiylhydratone-^^^^ onie acid 

gives a crystaili,ne .<^odwm salt, m. p. 250 — 252° (decomp.). Methyl- 
!^nrc i 7ii c-aeid-l - r aph f hylhydrm oneA-Bidphonic add, obtained by 
hydrolysing the ketone-1 “naphthylhydrazone-4-sulphonic acids by 
means' of mehhylsuccinio acid, forms a potasmim salt, 

which crystallises in yellow leaflets, loses its water of crystallisation 
at 100 — 110°, and has ra. p, 203 — 204° (decomp.). 

Wlieii treated with potassium l-naphthylhyd[razine~4-siilphonate, 
the ketone obtained by oxidising phytol by means of either ozone 
or chromic acid gives a pota^mim salt, 027114-1 which 

crystallises in slender, white needles sintering at 140°, m. p. 
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164 — 165^ (decoinp.). The ketoue yields a seiiiicarbazoiie^ 
CigligyONg, Hi. p. 66*5 — The pure ketone ^ 03711340 , obtained 
by hydrolysis o4' either the above potassium salt or the semicarb- 
azoiie, contains 3—4% of the enoiic modihoation, and forms a colour- 
less, mobile liquid, b. p. 175 — 175*5°/ 11 mm., DJ 0*844-, Df 0-834, 
1*44516. its oxime, G 37 PI 35 ON, is a colourless, viscous oil, b. p. 
201*6 — 202°/9 mm., DJ 0*879. The alcohol, CiyilguO, obtained by 
reducing the ketone by means of sodium and alcohol, forms a 
viscous oil, b. p. 176 — 177 -d^'/ 10 lum., DJ 0-84-7, Df 0*837, 
1*45037. When heated with phosphoric oxide, this alcohol gives 
the oieiine, C 37 H 34 , b. p. 288 — 291°/719 inm., 153 — 155*5°/ 10 mni., 
Df 0*790, which in acetic acid solution is converted by 2 :)latinimi 
and hydrogen into the corresponding paraffin, Ci 7 H 3 g, b. p. 
161— 162°/15 mm., 0-794, Df 0*780, ng’ 1*43763. This paraffin 

is not identical with the saturated hydrocarbon previously described 
as a product of the fractional distillation of the crude ketone. The 
formation of the hydrocarbon, C 35 H 32 , b. p. 131 — 132°/ 13 mm., 
249 — 2 50°/ 718 mm., as a by-product of the hydrolysis of phytol 
ozonide is confirmed. 

The action of ozone on the ketone in ethyl chloride solution yields 
the peroxide, C 37 H 34 O 2 , as an oil, D® 0*899, Df 0-885, with a 
jiiercing odour. A considerable part of the oxygen taken iq:) is lost 
when the peroxide is distilled, even under diminished pressure. It 
gives an intense reddish-brown coloration witli titanium sulphate 
and liberates iodine, but not in the calculated proportion, from acid 
or neutral potassium iodide solution. Even the most active 
reducing agents convert the })eroxide, not into the original ketone, 
but into products containing more oxygen than this; from these 
products or from the peroxide itself, the pure ketone may, how- 
ever, be obtained by way of the semicarb azide. Similar behaviour 
is exhibited by methyl nonyl hetone 'peroxide, which 

forms a colourless oil of piercing odour. 

The oily, fatty acids formed together with formic acid by oxidising 
phytol in various ways, by oxidising the ketone, C 17 H 34 O, by means 
of either chromic acid or alkaline bromine solution, or by boiling 
the ozonide of the hydrocarbon, C 37 H 34 , apparently range in fotonula 
from Gj,5Tl3202 to The ozonide yields also a hydrocarhfoi , 

C,ill 3 i)(?), ib. p. 114 — il7°/ll ram., 241— 244°/723 mm., and this, 
when oxidised, gives a mixture of carboxylic acids and a carbonvl 
imnpmind, (I ketone), C 32 H 24 O, which is a mobile liquid, b. p. 84°/ 
14 'mm., 188 — 189°/726 mm,, with the odour of lemons, and forms 
a m7m€arhazo7ie, m. p. 121 — 123°. 

Fractionation of the acids formed on degradation of the olefine, 
C 17 H 34 , and purification 'by means of the diver salt, m. p. 191 — -193°, 
gives mainly the acid, ' 0 ,^ 113202 , b. p. 201 — 204°/ 13 mm., 0*901, 
Bf 0*887, 1*44967'; the- corresponding ' Ci,;TT.>o()hr, forms 

leafliete, m. p. 46*5— 48*5° ' T. H. P, 

' ' ^-HoMaoclielidoBiiie. Ean’.tiro Momoya (J. Pharm. Soc. Japmi, 
1919,' '444,' '110 — 118 and 6— S). — Protopine and jS-homo- 
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elielidoaiiiie, occurring in ilio alcolioiic extract of tlie roots of 
Mneleifa cordatd, are l^est separated by means of dilute aqueous 
ammonia. At 13^, the solubility of ■ protopine in 1% aqueous 
ammonia is j’lf) grams per litre, whilst that of ^-homochelidonine 
is 6*0 grams per litre. Still further ]3urirication is possible through 
the hydrochlorides; 100 c.c. ol.’ water at the ordinary temperature 
dissolve 14 *5 grams of jS-homochelidonine hydrochloride, but only 
0*7 gram of protopine hydrochloride. 

AHomochelidonine yields two crystalline compounds with methyl 
iodide, on© easily soluble, m. p. 198°, the other ( 3 I-I 2 O), 

sparingly soluble, m. p. 211°. With methyl sulphate, it yields a 
9 nethosulphate (SH^O), in. p. 215°. With mercuric acetate, it 
yields a new base, deliydro-^dhonio(di4:lidonm e , which melts at 136°, 
re-solidifies, and melts again at 203 — 204°. It is optically inactive, 
dissolves in ethyl alcohol and in chloroform, but is sparingly soluble 
in water. By oxidation with potassium permanganate, it yields 
???.-hemipinic acid and an acid, which was not further 

studied. ^ Chemical Abstract. 

Cinchonidme. ISi, lAam. {GompL rend,^ 1919, 169, 67 — 70). — 
With hydrobromic acid (D 1*5), cinchonidine yields hydrohrorno- 
cmchonidine liydrohromide, m.. p. 95^. When heated for forty- 
eight hours with 50% sulphuric acid, cinchonidine gives hydroxy- 
dihydrodnrJionkline, C 40 H 24 O 2 N 2 , m. p. 242 — 243° (corr.), 

[ajj;, —101*7° (in alcohol), giving a diacetyl derivative. It is formed 
by the addition of the elements of water to the grouping 
to give the grouping CHj^*CH(OH)*. When heated with 70% 
sulphuric acid at 115° for ten hours, hy dr 0 xy dihy dr 0 cinchonidine 
yields aywcinchonidine and jB-cinchonidine, thus differing from the 
oxydihydrocinchonines, which give cinchonigme, cinclioniline, and 
^/poeinchonine. Based on these observations, the author suggests 
for hydiwydiliydrocinchonidine and a- and iB-hydroxydihydro- 
cinchonines the constitutions indicated in formulae I and II 
respectively, where Q represents the quinoline residue : 


OH 

HO-CHMe-HoKl^OH 

1 i “ 


N 

(I.) 


OH-OH(OH)-Q 


CH 


H,o/ 


Ollai 






CH-CHMe-OH 

CH-OH(OH)-Q 


(II-) 


W. G. 


Constitution of Cytisine. Ernst Spath (Mo?iatsh., 1919, 40, 
15—33). — The author discusseis previous publications on the con- 
stitution of cytisine (Partheil, A., 1893, i, 119; 1894, i, 558; 1895, 
i, 119, 254; Freund and Friedmann, A., 1901, i, 288; Freund, A., 
1904, i, 26S; Freund and Horkbeimer, A., 1906, i, 302), more par- 
ticularly those of Ewins (T., 1913, 103, 97) and Freund and Gauff 
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{Arch, Fharm.^ 1918, 256, 33). Tli© aiitlior sliows (following 
abstract) that tlio cytisoline obtained by , Freund by the action 
of liydriodic acid and red phosphorus on cytosine is 2-'hydrO'xy-6 : 8- 
clmiethylqiiinolin©. As regards the j)reseiice or absence of the 
quinoline ring in the cytosine molecule, the assumption that the 
pyridine or benzene nucleus of cytisoline arises by extension of a 
five-ineinbered ring is an improbable one; further, van de Moer’s 
reaction (A., 1891, 946; also Gorter, A., 1896, ii, 344) indicates 
distinctly the presence of an a-pyridone residue in cytisine. The 
6- and 8-methyl groups of cytisoline may exist in the same positions 
ill cytisine, or, as Ewins suggested {loe. cit.), that in the 6-position 
may have arrived by migration during the conversion of cytisine 
into cytisoline. The oxygen atom most probably occupies corre- 
sponding places in the two molecules. In cytisine, the oxygen atom 
exists in the foinn of neither hydroxyl, nor normal keto-group, nor 
as a bridge; the assumption that it occupies the same position as 
ill cytisoline renders probable its occurrence as an acetyiamino- 
carbonyl group, as in a~pyridone. Since cytisine exhibits marked 
resistance towards reducing agents, the assumption is justified that 
the two double linkings form a conjugated pair in a single ring. 

On the basis of the above considerations, the fourteen possible 
structures for the cytisine molecule are discussed, the decision in 
favour of the annexed formula resting on the apparent formation 

of isovaleric acid by the action of 


/CH,-OHMev 

Ffl-CHC >0H. 

I \c_=.c<; 

\nn 


Lev barium permanganate on cytisine ; 

\ 0 H 2 i'liis action is to be investigated 
C<^ further when a larger supply of 

\CH cytisine is available. The similarity 
Ey of this structure to that of leucine, 


which frequently occurs free in the 
Fapilionaeeae, suggests that this amino-acid may be the parent 
substance of the cytisine. 

Van do Moer’s reaction is given by a number of derivatives of 
2“pyridone, especially with l-methyl~2-pyridone, and also, though 
less intensely, with l-inethyl-2-qumolones and l-methyl-2-hydroxy- 
Fpiinolines. The reaction is also shown by 2-hydroxyquinoline, 
2-hydroxy-6-niethylquiiioliiie, 2-liydroxy-8-methylquinoline, 2-liydr- 
dxy-6 : 8-dimethylquin,oline, 2-keto-l : 6-diinethyI-l : 2-dihydro- 
quinoline, 2-k6to-l : 8-dimethyl-l : 2-dihydroquinoline, and 2'-keto- 
1:6: 8-trim ethyl-1 ; 2-dihydroquinoline. Negative results are 
obtained with hydrocarbostyril, its 1-methyl derivative, and 4-hydr- 
o^xyquinoline. 

1-Methylhydrocarbostyrilf C 9 H 550 NMe,* prepared from carbostyril, 
sodium methoxide, and methyl sulphate, forms an oil, b. p. 
165 — 166°/ 13 mm., and is difficult to demethylate by means of 
hydriodic acid, 

Xerewitinovh method 0 ! estimating active hydrogen gives with 
cytisine an amount' of methane corresponding with one atom of 
active hydrogen, a similar result being obtained' with cytisoline. 

T. H, F. 
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Synthesis of Cytisoline, Ernst Spate {Mojiatsh., 19105 40^ 
93 — 128). — Cytisoline (Freund, A., 1904, i, 263) is proved to be 
2-liydroxy-6 : S-diinet'hylquinoline (compare Ewins, 'T., 1913, 103, 
97) by til© following method. The additive compound obtained by 
warming 6 : 8~diinethylquinolin© with methyl sulphate is oxidised 
by potassium ferricyanid© and aqueous sodium hydroxide solution 
to 2~heto-l :^-trimethylA:2-diliyd'roquinoline, Cj^H^gON, faintly 
yellow crystals, m, p. 71 — 72°, which is converted by phosphorus 
pentachlorid© and a little phosphoryl chloride at 135 — 140° into 
methyl chloride and 2-cMoro -^ : d>-dimethylquinoUne^ long needles, 
m. p. 56°. The heating should not be prolonged after methyl 
chloride ceases to b© evolved; if it is continued for six hours, the 
product is a dichlorodim.ethylquiivoline^ long needles, m. p. 
108 — 109°. 2-GhlorO“6 : 8>dimethylquinoline is converted into 
2-liydroxy-6 : S-dimethylquinoline by heating with water at 240° 
for two hours, or, better, with methyl-alcoholic sodium jnethoxide 
at 100° for forty-five minutes, the resulting 2-methoxy-6 :8- 
dimethylquinoliiie heing easily converted into 2-hydroxy-6 : 8-di- 
metliylquinoline by heating with concentrated hydrochloric acid at 
210 — 220° for two' hours, or simply by evaporation with hydro- 
chloric acid and subsequent heating on the water-bath. 

The identity of 2-hydroxy-6 : 8-dim ethylquinoline, m. p. 
201 — 202° with cytisoline (m. p. 199°, according to Freund, loc, 
ctt») is shown . by the m. p, of the mixture, 200 — 201°, by the con- 
version of each into identical chloro-, methoxy-, nitro-, and tetra- 
hydro-derivatives, and by the formation of cytisolinic acid from 
each by oxidation with chromic and acetic acids. 

Other substances were examined in the course ot the investiga- 
tion. i-Eydroxy-6 iB-dimethylqiimoline, needles, m. p. 221°, 
softening at 219°, was obtained as follows. 4:-ff y droxy -2:6:8- 
trimethylquinoline^ m. p. 263 — 264°, prepared from m-4-xylidine 
and ethyl acetoacetate by Conrad and Limpach’s method, was con- 
verted in warm methyl-alcoholic solution by methyl sulphate and 
sodium hydroxide into 4:-methoxy-2 :6 :8-tnrriethylquinol%ne^ pearly 
leaflets, m. p. Ill — 112°, which is much more difficultly hydrolysed 
by hydrochloric acid than are the 2“m6thoxyquinotines. It reacted 
with bemaldehyde at 135—140° in the presence of zinc chloride to 
form 4^-met1ioxy~2-Btyryl~Q : 8-dimethylqmnoUne , 

triehroic needles, m. p. 137 — 138°, which in glacial acetic acid solu- 
tion containing a little concentrated sulphuric acid was oxidised by 
potassium permanganate solution, yielding a quinolinecarboxylic 
acid. This was not isolated in the pure state, but was converted 
by evaporation with concentrated hydrochloric acid into A-hydroxy- 
6:8-d^meihylquinQUne-2-€(iiE)oxyUc uM, m* p. 260° (decomp.), from 
which 4-hydroxy-6 : S-dimethylqumoline was obtained by heating 
in, a vacuum, at 260—280°. The, last compound , yielded flrS-di- 
methylquiiiolme'by distillation with zinc dust, ' and ' thus the proof 
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was ITiriiislied tliat tlie methyl gi'oiip in position 2 in 4-metliox,3’’"' 
2 : 6 : 8-trim,etliyiqiiinoline entered into reaction witli benzaldehyde. 

2~fI//dro'x//-6-meth'f/lr/Nm^ needles, m. ]n 232—238°, and 

2di//drf)x//S-'incth//lqifh/ofiiir., needles, in. p. 219- -220°, were pre- 
pared frojn 6-,]neiliylqiunoline and 8-inetliyi(|nii]o!iii6 respecilvely 
in tlie same way as 2-liydroxy-6 : Salim etliylqiiiiiol in© above; the 
intermediate compounds are, in the first case, %keto-l iQ-dimeth/j/I- 
1 :2~d'ih7/droqtdnoUne, crystals, m. p. 84 — -85°, 2-chloro-6-nietJ( i/I- 
qidnoline^ needles, ni. p. 114 — 115°, and 2'metlioxij~^-7netJiylqid‘m^ 
line, m. p. 63°, and, in the second case, 2dietn^A\^-dimet]iydl dl- 
di hydro qidnoUne, m. p. 92 — 93°, b. p. 198 — 198' 5°'/ 13 mrn., 
2-chIoro-Sn}iethylqifinoJiue, needles, in. p. 60—61°, and ^-m.ethory- 
S-niethylquinolme, b. p. 142 — 143° /18 mm. C. B. 

Harmine and Harmalme. III. and' IV. William Hknry 
Perkin, jim., and Eobebt Eobinson (T., 1919, 115, 933—967; 
967—972), • ■ 


An Anomaly in the Soinbilityrof Sparteine. A„ Valeur 
(Btdl. set. jdiarmacodj 1919, 26 , 145 — 151). — Mixing aqueous solu- 
tions of sodium carbonate an.d sparteine sulphate results in a slight 
turbidity, separation of supernatant oily layer, or complete trails™ 
parency, depending on concentration and temperature. Increase 
in temperature causes decreased solubility, attributed to the 
abnormal solubility of basic sparteine sulphate, produced by the 
action of sodium carbonate on the neutral sulphate. Sparteine 
alone shows abnormality; 0*496% solution becomes turbid at 12*5°, 
0*18% solution at 50°. Solutions of 0*13% or lower do not develop 
turbidity at the b. p. The solubility is decreased by sodiiuu 
carbonate, thus in 5% solution, a 0*03% solution of sparteine 
becomes turbid on boiling. Using progressively regularly increasing 
amounts of pure sparteine ([a] 2°46') in 5% sodium carbonate, the 
author found that the tempei'ature at which the solutions began to 
become turbid was regularly decreased by 2*5° with each increase in 
0*01% ol sparteine in concentrations between 0*09% and 0*18%, the 
temperatures ranging between 47*5° and 25°. Above or below 
these temperatures, irregularities appeared. A curve is presented. 
Variations in the strength of the carbonate solution caused appro*-' 
prlate variations in the general level of the curves, although they 
were found to, run parallel tO' that obtained with the 5% sodium 
carbonate solution. ^ The method consisted in placing the sample 
in a test-tube with thermometer in a water-bath and observing, the 
exact temperature of the appearing turbidity. ,It was necessary to 
work with carefully filtered solutions, to use either a new tube for 
each test, or, to wash the tube with acid, water, and the newholu- 
tion to be tested. Wide discrepancies of earlier results' as to- the 
solubility ' are due to lack of appreciation of the effect of tempera- 
ture changes. The author prepared a solution of sparteine ''sulphate 
by 'adding an excess to water at 10*8°, keeping for two- days,: centri- 
'fiiging, and filtering, 'and he determined 'the solubility by titration 
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witli 0‘1 F-liydrocliloric acid, using m ethyl -orange, by precipitation 
with silicotiuigstic acid, by precipitation with picric acid, and by 
observing the temperature of appearing turbidity in. 5% sodiimi 
carbonate. The results coincide, and give about 0‘32% as the solu- 
bility of the compound at 22°. CiruMXCAL Absttiacts. 

Constitiition of tixe Dialkyltetraliydroclipyridyls» Bruwo 
Emmebt {Ber., 1919, 52, [B], 1351-™! 353) .—It was observed by 
Hofmann (A., 1881, 921) that unstable, diallq/ltetrahydrodipyridyls 
are formed by the action of sodium amalgam on alkyl pyridiniiim 
haloids, and it was assumed that the pyridine nuclei were united 
in the a-position. The author has obtained similar substances by 
the electrolysis of alkylpyridinium salts and by the action of water 
on sodium pyridine (A., 1909, i, 602; 1917, i, 221), and has there- 
fore endeavoured to deduce their composition, with greater certainty. 
Attempts to reduce AA^-dibenzyltetrahydrodipyriclyl to the corre- 
s]}ondiiig dipiperidyl were unsuccessful by reason of the tendency 
of the substance to resinify, but, on distillation with zinc dust, 
toluene and 4 : 4/-dipyridyl were obtained. The presence of 
2 : 2'-dipyridyl could not be detected, so that, contrary to Hofraann^s 
assumption, the pyridine nuclei in such compounds are united in 
the 4 -position. H. W, 


Isomerism amon^ Derivatives of Indazole. K. vok Aitwers 
(Ber,f' 1919, 52, \B], 1330 — 1339). — The recent communications of 
Harries (this vol., i, 131) and Freund and Kessler (this voL, 
i, 283) on isomerisation among heterocyclic bases have induced the 
author to publish a preliminary account of investigations of a 
similar nature which are being carried out in his laboratory. 


1 -Acetylindazole, 




is prepared by the Beckmann 


transformation of o-aminobenzaldoxime, hut the yields in different 
experiments vary greatly; it has m. p. 169 — 171°, h. p. 19P/ 
15 mm. (slight decom.p.). The sparingly soluble nitrate crystallises 
in small, shining needles grouped in rosettes, whilst the eoinponnd 
with mercuric chloride forms hat, shining needles. 1 -Acetylindazole 
is readily converted by afkali hydroxide or by boiling water into 
the A-acetyl derivative of o-aminobenzaldoxi,me or into the oxime 

itself. 2-Acetylindazole, QH 4 <^^^*]]>lSrAc, exists in two forms. 


The stable modification, long, ' transparent, oblique prisms, m. p. 
42—43°, b. p. 260°, is formed by the action, of acetic anhydride on 
inclazole, and is rapidly 'hydrolysed by warm- acids or alkali liyclr- 
oxides; it yields a double compound with mercuric chloride. Tim 
labile modification crystallises in needles or ]>lateB, m. p. 106°, and 
is prepared ' by the 'action of acetyl chloride on an ethereal 
suspension of the silver salt of indazol© or by acetylation of indazole 
with acetyl chloride in the presence of pyridine. It is cO'nvertecl 
into the stable derivative, m. p. 42°, when distilled under dim.mish eel 
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pressure, by crystallisation from solvents of moderately liigli boil™ 
ing point, and, slo-wly, at the ordinary temperature. 

Tbe iF-alkylindazoles have been investigated by Fischer and Tafei 
(A., 1885, 541), who prepared the 2™alkyl derivative by heating 
indazol© with alkyl iodides. When, however, indazole is heated 
with alkyl iodides and sodium in the presence of methyl or ethyl 
alcohol, mixtures of 1™ and 2-alkylindazoles are obtained, which are 
most conveniently separated hy fractional distillation followed by 
crystallisation of the individual fractions, or, when this is not 
possible, by means of the picrates. The course of the reaction is 
deduced from a study of the action of ethyl iodide, sodium, and 
ethyl alcohol on 3-methylindazole, whereby a mixture of 3-methyl- 
1-ethylindazole, b. p. 245*5® (m. p. of picrate, 190 — 192® or 
192 — 194®, according to the- rate of heating), and 3-methyl-2“ethyl- 
indazole, b. p. 284 — 285® (m. p. of picrate, 212 — 213®'), is obtained, 
the products being identical with those described by Fischer and 
Tafei (loG. cit.), H. W. 

Alkjl'-Derivatives of luda^ole-S-carboxylic Acid« K. von 
Auwees and R. Deeesee {Ber., 1919, 52, [R], 1340—1351). — The 
action of various alkylating agents on indazole-S- carboxylic acid and 
its esters has been investigated. The behaviour is more complex 
than that of indazole itself (preceding abstract). Fortunately^ the 
widely differing ease of esterification of the alkylindazolecarhoxylic 
acids affords both a means of fixing their constitution and also of 
separating mixtures of them into their components. Thus indazole- 
3-carboxylio acid is readily esterified hy the Fischer- Speier process, 
and this is true of on© of the alkylated acids, which is thus a 
1-alkyl derivative, whereas the second acid, which can only be 
esterified with difficulty, must be the 2-alkyl compound. The esters 
of 2-alkylindazole-3-carboxylic acid are obtained by the action of 
alkyl iodides on the silver salt of the acid or on the silver oom.- 
pound of the ester. 

Direct alkylation of indazole-S-carboxylic acid with alkyl iodide 
is not a suitable method, since the substances scarcely react at 100®, 
whilst at higher temperatures compounds containing iodine result. 
The method may, however, he applied to the esters; thus methyl 
indazole-3-carboxylate and methyl iodide at 100® yield a mixture 
of methyl 2-methylindazoIe-3-carboxylat0 and the corresponding 
acid (formed by the action of the liberated hydrogen iodide) ; the 
ethyl ester does not react with ethyl iodide under similar conditions. 

2-Alkylindazole-3-earboxylic acids are readily obtained by the 
action of methyl or ethyl sulphate and sodium hydroxide on 
indazole-B-carboxylic acid, the 1-alkyl isomerides either not being 
formed at all or in very small amount. The methyl ester, when 
similarly treated, yields, however, a mixture, of the 1- and ,2-methyl 
derivatives. Methyl indazole-3-carhoxylate is converted by diazo- 
methane exclusively into the 2-methyl compound. 

Alkylation with sodium alkoxid© and alky! iodide leads, 'in 
general, to a mixture of isom,erides, the relative proportions of 
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wliicli vary with the particular ester used and also with the alkyl 
iodide. 

The esters of indazole-3 -carboxylic acid and its homologues can 
be distilled without undergoing decomposition, whilst the corre- 
sponding free acids, eliminate carbon dio-xid© when heated and yield 
the indazoles; with the 1 -alkyl acids, this happens at the melting 
point, with the 2-alkyl acids, however, at a higher temperature. 

The following individual compounds are described: indazole-S- 
carboxylic acid, m. p. 260 — 261®; methyl ester, m. p. 168 — 169®; 
ethyl ester, yellow, shining needles, m. p. 136 — 137®; 2~methyl- 
imkizale-S- carboxylic add, m. p. 224-— 226® (decomp.) ; methyl ester, 
yellow crystals, m. p. 61 — 62®; 2-ethylindazole'Z-car'boxylic acid, 
small leafiets, m. p. 180 — 181®; ethyl ester, slender needles, m. p. 
47 — 48®, b, p. 179 — 181®/11 mm.; l-methyliTidazole-Z- carboxylic 
add, slender needles, m. p. 213 — 214®; m.ethyl ester, colourless 
needles, m. p. 75 — 77®; l-ethylindazole-Z-carhoxylic acid, glassy 
needles, m. p. 162 — 163®; ethyl ester, b. p. 190 — 192®/ 10 mm, 

H. W. 


The Indiruhins . Jh. Martinet {Comjyt. rend,, 1919, 169j, 
183 — 185). — The author has prepared a number of substituted 
indirubins by three different processes, namely, (1) condensation of 
the isatins with indoxylic acid in slightly alkaline medium in an 
atmosphere of hydrogen; (2) condensation of the same isatins with 
2-anilinoisatin in ammoniacal solution in a current of hydrogen 
sulphide; by this method, a large part of the product often 
remains in the mother liquor as a leuco-base, in which case, after 
filtration, these liquors should be warmed in a current of air; 
(3) very easily by adding to an acetic acid solution of the isatin, 
warmed on a water-bath, the technical fusion of phenylglycine. 

The following indirubins have heen prepared : 

From isatin, indiruhin itself; from l-methylisatin, 2-indoxyl-l- 


methylindole ; from 5-bromo-l-methylisatin, 2-indoxyl-^-{?)-hromoA- 
methyl)indoh, m. p. 265 — 266®; from 1-ethylisatin, 2-indoxyl-3- 
(l-ethyl)indole; from 5-bromo-l-ethylisatin, 2-fw<dJo,ry?^-3-(5-&romo4- 
ethyl)indole, in, p. 250 — 251®; from 5-methylisatin, 2-indoxyl-B- 
(5-methyl)i?idole, m, p. 289®; from 5 : 7-dimethylisatin, 24ndoxyl-Z- 
(5 : 7 dUme thyl)indole, m, p . 337®; from 1:7 -trimethyleneisatin , 
24fidoxyk^-{l :74ri.methylene)indole, m. p. 262®; from 5-methyl- 
1 : 7-trimethyleneisatin, 24ndoxylr-Zd^-methyl-l : 74f4methylene)- 
indole, m. p, 265®; from 6 -methyl-l : 7-a-methyltrimethyleu ©isatin, 

'247idoxyl-Z’-{^-methykl : T-a-^dhyl- 

y/\ irimethylene)indQle (annexed form- 

^ j c:, j P- 204—205®. 

I CO^C' these 'substances are obtained 

\/\/ \/\/ slender, brownish-violet needles. 


i N 3MH They give violet-red, alcoholic solu- 

H ''GHMe tions, the colour ol, which, is rapidly 

^ \/ removed on warming with a few drops 

OHg of potassium hydroxide in the case 


of those indirubins which have a suh- 
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stitiieiifc afctaclied to nitrogen. [See, fui'tiier, /. Soc. Oliem. Ind,, 
September.] ’ W. (1. 

Hydurilic Acid and .s'-Dimetliylliydurilic Acid. Hkiniuoii 

Biltz and Myeon Heyn { Ber,j 1919 , 52 , [/?], 1298 — 1316).- - 

J'lydiirilic acid is conveniently prepared by the action of heat on 
diainric acid, conversion of the crude 2)rocluct into 5-broiiio-5" 
etlioxyliydiiiilic acid, and reduction of the latter with stannous 
chloride. It is also readily obtained by oxidation of barbituric 
acid ill aqueous solution with potassium permanganate, but is not 
formed from an acid solution, Hydurilic acid is itself further 
oxidised by permanganate, probably to 5-hydroxyhydurilic acid; 
the product, however, could not he adequately purified, and, 
further, could not be reduced to hydurilic acid. b-Metlioxy- 
hydimUc ctdd is readily obtained by the gentle reduction of 
5-bromo-5-methoxyhydurilic acid (Biltz, Heyn, and Hamburger, 
A., 1916, i, 507) by potassium iodide or sodium sulphite, whilst 
more powerful reducing agents yield hydurilic acid ; it forms coarse, 
hexagonal platelets, which soften at and decompose at 

230 — 240^. With bromine and water, it re-forms bromomethoxy- 
hyclurilic acid, whilst with chlorine it gives 5 :5hdichlorohydiirili(: 
acid. ^-Ethoxy hydurilic acid, prepared in a similar manner, 
ci'ystallises in pyramids or double pyramids, which decomjiose at 
about 242^ after becoming red at about 210'^. The alkyloxyhydurilic 
acids are powerful acids; potanskm niefliaxyhydiirilate, rectangular 
platelets, is described. The alkyloxy-acids eliminate alcohol when 
heated, and yield dehydroliydurilic add^ 




CO-NH- 


which could not be crystallised without change and which decom- 
poses at about 250°; it appears to be converted in aqueous solution 
into 5-hydroxyhydurilic acid. The solid acid (but not the aqueous 
solution) is reduced by potassium iodide to hydurilic acid. Witli, 
methyl alcohol, chlorine, and bromine, respectively, it yields 
5 -inethoxy hydurilic acid, 5 :5^-dichlorohydui‘ilic acid, and 
hramohydvriUc acid, Jong, four-sided prisms which evolve bromine 
atT10° and decompose at 160°. "When heated at 120°,tbe dibroino- 
acid yields dehydrohydurilic acid, thus exactly resembling 5:5^-di- 
bromotetramethylhydurilic acid; with alcohols, it gives' 5 -alky loxy- 
hydurilic acids, whilst dilute aqueous ammonia converts it into 
b-UmmohydnnUc add, leaflets, decomposing from 70°;' the latter is 
reduced by stannous chloride to uramil and barbituric acid. It 
reacts with potassium cyanate and molten carbamide, without, how- 
ever, yielding orystallisable substances. Solid dehydrohydurilic Acid 
also reacts with an aqueous solution of carbamide, giving a sub- 
'Stance, rectangular platelets, m, p. about 140° (decomp, ) after 
.softening at' 130° ' , " 

; ' (S-Methoxy- and 5-ethoxy-tbtramethylhydurilic acids ' are more 
'conyepiently prepared by the reduction of , 5-bromo-5*methox:y- or 
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543roMO'“5-6tliO‘Xy4etraiiietliylkydurilic acids vvitk potassium iodide 
tlian by tk© process previously described (Zee. cit.) ; tetrametkyi- 
dehydrokydurilic acid readily reacts with cnloi’ine to yield 5:5^"cit- 
ch iorotetrainetiiylliydiudlic acid. 

Unsuccessful attempts are described to pre])are a luoiiomeikyl-- 
kydiirilic acid by the action ot* heat on metkylalioxaiibiii ; the pro- 
duct, however, was. kydurilic acid. vSiinilariy, dietkyi barbituric 
acid was loiind not to condense with dialuric acid. 

[In part, with H. Bulow.] — s-Diinethylhydii^^ilic acid^ rhombic 
platelets, which decompose at 306 — 308^ after darkening at is 
prepared by heating &*-dimetliyialio'Xaiitin at 150°, and is conveni- 
ently purified through b-hromio-b-methoxydimethylhydurilic acid^ 
which decomposes at 235 — 240°“ after softening at about 225°. It 
is converted by methyl sulphate into tetramethylhydurilio acid. 

-ethoxy dimethylhydurilic acid forms rhombic platelets 
decomposing at 206 — 207°. b-Metho\xydi7mthylhydiirilic add, 
rectangular platelets, decomposing at 155° after softening at 150°, 
and acid, rectangular leaflets, which 

decompose above 300°, are prepared by the reduction of the corre- 
sponding bromo'-acids with sodium sulphite. The former, when 
heated under diminished pressure at 150^, give^ crude dimethyl- 
dehydrohydurilic add, which, however, could not be purified; on 
reduction, it yields dimethylhydurilic acid, whilst bromine trans- 
forms it into ^ \^^-dihrQ7nodirnethylhydmilic acid, which loses 
bromine at 80°. b ib^ddichlo^^odimethylliyd-urilic mid is obtained 
by the action of hydrochloric acid and potassium chlorate on 
dimethylhydurilic acid; it forms rhombic platelets, which decom- 
|)ose at 295 — 300° after becoming discoloured from 270°. II. W. 

Formation of Cyanic Acid by Oxidation of Organic 
Substances. Its Identification Based on Quantitative 
Analysis, R. Fosse {GompL rend., 1919, 169, 91 — 93). — The 
])resence of cyanic acid in solutions of proteins, alone or with 
dextrose present, and in ammoniacal solutions of amino-acids, 
glycerol, carbohydrates, or formaldehyde, after oxidation, is shown 
by isolating it as its silver salt and analysing this salt. The solu- 
tion after the oxidation is almost completely neutralised with nitric 
acid and silver nitrate is added. The precipitate is collected at 
the pump, washed, and extracted with hot water. On cooling the 
hot extract, the silver cyanate crystallises out, and may bo collected 
and dried. The salt is heated on 'a water-bath for one hour in 
ammoniacal solution with ammonium chloride, after which the 
solution is acidified with acetic acid and the silver ' chloride is 
collected on a Gooch crucible'and weighed. The carbamide present 
ill the filtrate is estimated by the usual method. W. G. 

ITltramicroscopy of Egg-albumin. J. F. McOlendok and 
H. J. Fkehdergast (J, Biol. Ghem., 1919, 38, 549).— A saturated 
solution of carefully purified crystalline egg-albumin in distilled 
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water liad a about 4*2, and tbe ultramicroscope showed only an 
occasional submicron. On bringing it to 29 jj = 4“8 and re-examining 
it by the microscope, there was a slight increase in tli© iiiiinber ot* 
submicrons. This points to the protein existing in true solution, 
and it is remarked that it seems unfortunate that clear solutions 
'of protein should be classed with suspensoids under the terjii. 

colloids.” do 0. D. 

Tlie Nomenclatnre of Blood Pigment and its Deri¥ati¥es« 
William Dobinson Halliburton and Otto Rosenheim (Bio'chem, 
1919, 13, 195 — 198). — Attention is drawn to the unsatisfactory 
system of nomenclature of the blood pigments and their derivatives 
introduced by Hoppe Seyler. As an entirely new system would 
confuse the literature, it is suggested that a considerable simplifica- 
tion of that at present in use would be effected by the deletion of 
the ill-chosen name haemochromogen. It is pointed out that this 
substance is without doubt identical with reduced hannatiii (Stokes, 
Free. Boy. Soe., 1864, 13, 353). The substance hitherto termed 
hsematin should be called oxyhsematin. This small change renders 
it possible to show the relationship of the blood pigments and their 
derivatives by means of a very simple table. J. C. D. 

Tlie ESect ol Alcohol on the Digestion of Fibrin and 
Caseinogen by Tr3rpsin- Edward Stafford Edie {BiocJiem. 
1919, 13, 219 — 226). — ^The action of trypsin on fibrin and on 
caseinogen is affected by dilute alcohol to such different degrees 
that it is reasonable to suppose either that there are two enzymes 
concerned in the digestion of these proteins or that different groups 
of the same enzyme molecule take part in the hydrolysis of the 
different proteins. J. C, D. 

Additi¥e Compounds of the Halogen Acids with Di- 
phenylarsinic Acid, Y. G-rignard and G. Riyat (Compt. rencl.^ 
1919, 169, 126—129). — ^When diphenylarsinic acid is dissolved in 
hydrochloric acid (D IT 7) and the solution allowed to cool, the 
hydrochloride^ AsPhgO'OHjHCl, m. p, 134^, is obtained, but if the 
acid is first diluted with two volumes of water, the hydrochloride^ 
2AsPh20’'0H,HCl, m. p. Ill — 111*5% is obtained. The first hydro- 
chloride may be converted into the second by warming it in chloro- 
form with an equimolecular proportion of diphenylarsinic acid, 
whilst the reverse process is brought about by dissolving the second 
hydrochloride in hydrochloric acid (D 1T7). In a similar manner, 
■two Bydrahronddes, the one, AsPhgO-OHjHBr, m. p. 126—126*5®, 
the, ^ other, 2AsPl40*OH,HBr, m, p. ' 119*6 — 120®, ' have been 
obtained. The hydrobromides are less stable than the hydro- 
chlorides. 

[By Ch. 'Mauguin.] — The crystallO'graphic measurements forThese 
addition 'Compounds, alb of which crystallise in The ; monoclinic 
system,' are: the , hydrochlo'tide, AsPhgO‘OH,HCl, has ' a; 5 : c- 
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0*8063:1 : I, i3 = 109^'25'; tlie hydrochloride, 2AsPh20«0H3HCl, has 
a : & : c = 0‘6346 : 1 : 0*801, i8 = 94‘^30^; the hydrohro'mide, 

AsPh20-0H,HBr, 

has a : & : c = 0*790 : 1 : ?, i8 = 108^26^; the hydrobromide, 
2AsPh20-0H,HBr, 

hasa.:&:e = 0*6333:l:0-779, i8 = 93056'. W. G. 


Physi<2^1©gical Chemistry. 


Relation between the Electric State of the Cell Wall and 
its Permeability to a Given Ion* Pierre Girard rend ,^ 

1919, 169, 94 — 97). — Th© author has shown that, by modifying the 
charge on th© cell wall in th© case of blood corpuscles, its per- 
meability to chlorine ions is also modified. In suspension in 0*9% 
sodium, chloride solution, th© corpuscles neither absorb nor emit 
chlorine, but in a similar solution acidified with lactic acid, taking 
into account th© expansion of th© corpuscles, it is shown that 
chlorine passes in, due to the electrification of the ceil wall by th© 
hydrogen ions of the acid. This positive charge induced by the 
hydrogen ions on th© cell walls is partly annulled if th© acid used 
has a high valency, as is shown by replacing th© lactic acid with 
citric acid. Th© presence in the sodium chloride solution of a non- 
toxic, alkaline salt, such as potassium cai*bonate, tends to increase 
the negative charge on the cell wall, and chlorine, instead of pass- 
ing into the cell, passes out. W. G. 

Efiect of Diet on tb© Alkalin© Reserve of the Blood. 
J. P. McClendon, L. von Mbvsenbug, O. J. Engstbanb, and 
Frances King (/. BioL Ghem., 1919, 38, 639— 548).— The alkaline 
reserve in man and the dog appears to be very resistant to the 
influence of th© diet. In th© case of th© rabbit, however, changes 
due to diet or starvation were noted. J. C. D. 

Tb© Action of Ultraviolet Rays on the Accessory Food 
Factors. Sylvester Solomon Zilva {Biochem. J., 1919, 13,, 
164 — ^171),— The accessory food factor present in butter is in- 
activated by exposure to ultraviolet light for eight hours. This 
treatment also bleaches th© butter and renders it quit© unfit for 
consumption. Th© antineuritdc and antiscorbutic vitamines are not 
destroyed by ultraviolet rays. . J. C. D. 

Relationship of tb© Pancreatic Enzymes,. Fbbderio 
Fencer and Mary Hull (J. Biol . Chem ,, 19:19, 38, 487—600). — 
The no'rmal pancreas as removed from th© animal is. of distinctly 
acid reaction and possesses high diastatic, considerable lipolytic, and 
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Boiiift proteolytic activity. The lirst-nanied enzyme is present in 
fiiiiy activated form, but increased lipolytic activity and proteo- 
lytic activity are obtained by the addition of bile and duodenal 
mucosa respectively. By the additioii ol’ adequate amounts of tiiese 
two' substances, it is possible to produce and maintain .iiiax,iinuiii 
activity of the tliree enzymes in the removed pancreas. J. (j. I). 

Til© Colours of Colloids » VII . Bine Feathers , W i ld mi I). 
BANCEorT (/. Chem.y 1919, 23 , 365 — 414. Compare this 

voh, i, 421). — The colours in feathers fall into three categories. Of 
these, only black, brown, reddish-orange, and yellow are objective 
chemical colours directly produced by pigment. A second type is 
structural, notably bine and violet, which are produced by finely 
divided air bubbles in a specially constructed, transparent layer of 
thick-walled ''box cells'" lying below the epidermal cells, which 
behave in a manner similar to the dust in the atmosphere, and the 
effect of which is intensified by a brownish-black pigment layer 
behind. Lastly, there are colours which depend entirely on the 
position of the light and eye, which are produced by a transparent 
sheath which acts like a prism. The combination of the structural 
blue with a yellow pigment gives a structural green. By dis- 
placing the air in the "box cells" with a mediiini of the same 
refractive index as the cell wall, such as Canada balsam or benzene, 
the structural blue colour disappears. G. E. M. 

Til© Non-protein Nitrogenous Constituents ol Cow*s Milk* 
W. Denis and A, S. Minot (A Biol. Ghem., 1919, 38, 453—458). 
— Analyses of the total non-protein nitrogen, amino-nitrogen, urea, 
uric acid, creatine, and creatinine in cow's milk are given. The 
content of the first three is influenced by the character of the food, 
being increased in high protein feeding. High figures for these 
fractions are also found for colostrum. J. D. D. 

Til© Peroxydases in Milk* H. Violle (Comp. rencL^ 19 J 9, 
1S9, 248-— 260). — ^It is shown from an examination of the 
mammary glands of guinea-pigs that the paroxydase is contained in 
the glandular cells, and in the case of a healthy mammal, therefore, 
not submitted to violent treatment, the fresh milk may contain 
little or no peroxydase. On the other. hand, the milk coming from 
an animal having any affection of the mammary gland may be rich 
in peroxydase. Similarly, milk which has' been heated at 78—80^, 
and in which, 'therefore, the peroxydase has been destroyed, may 
have the latter restored by the addition .of fresh organic tissues or 
liquids of animal or vegetable origin containing them. The 
peroxydase test is not therefore trustworthy as a means ,of dis- 
tinguishing between fresh and heated milk. W. G, 

' 'Meclia'iiisDi '.of tlx© Toxic Action ol Urease* P. Cabhot and " 
rend. f 1919, 1 SB,; 88 — 90, : CompMe OompL 
1919, April)*— The , toxicity ' of ;'soya' flour when 
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injected intravenously or subcutaneously is shown to be due to the 
action of the urease present in it. In the case of dogs receiving 
an intravenous injection, it was found that the carbamide present 
in the blood disappeared very rapidly, although in some cases it 
reappeared later. The ainmoniacal nitrogen content of the blood 
and organs increased progressively. The phenomena of cerebral 
intoxication are due to the localisation of ammonia in the brain, 
this being produced by the action of the urease on the carbamide 
of the blood and tissues. W. G. 


Chemistry of Vegetable Physiology and Agiicnltiire® 


The Preparation of Silica Jelly for Use as a Bacterio- 
logical Medium, Albert 1 \ Legg {Biochem, X, -1919, 13 ^ 
107 — 110). — The success of the method depends on the use of a 
rather thick collodion dialysing membrane of low permeability, a 
sufficiently long period being given for the sodium silicate and 
hydrochloric acid to react after mixing, and the use of distilled 
water for dialysing. When the product is to be used for culture 
purposes, it is advisable that tubing and autoclaving should follow 
immediately after dialysing. J. C. D. 

The Vitamine Requirement of Yeast. A Simple Biological 
Test for Vitamine, Boger J. Williams (J. BioL Ghem., 1919, 
38, 466 — 486). — Attempts to grow pure cultures of yeast in 
synthetic media from a single cell failed, a finding which recalled 
the experiments of Pasteur and of Wildiers (^'La Cellule, 1901). 
Further experimentation largely confirmed Wildiers^ results, and 
the possibility of the substance termed “ bios by that author being 
identical with the water-soluble i5-vitamine presented itself. It 
was found that the substance which stimulates the growth of yeast 
occurs in many of the materials which are known to be sources of 
water-soluble B, and, moreover, the properties of the two sub- 
stances showed close resemblance. The former substance was not 
identified as any one of the amino-acids obtained from caseinogeii. 
It is believed that there is Justification for concluding that the two 
substances, Wildiers' '^bios" and the so-called water-soluble B, 
are identical. J. C. D. 

Preparation of .Glycerol by Fermentation, W, Conhsteih 
and K, Ltoeceb {Ber., 1919, 52, [B], 1385--.1391).— The experi- 
ments were undertaken with the object of providing the Central 
Powers with a means of obtaining glycerol after the importation 
of fats had been prevented by the blockade. 

Glycerol is formed to the extent -of about 3% in the ordinary 
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feriiieiitatioE of ^ sugar,, arid the yield, is considerably, increased, wbeii 
fermentation is, effected fn the presence, of. .slightly, alkaline salts, 
which do not, .poison ' the .yeast,. /In these , cirpunastanc^^Sj liowever^ 
the solutions are .very 'liable, to. infection,, .thereby, heci;easi'ng the 
yield of, glycerol; in. this -connexionj.sodiupi sulphite, is very usefid, 
sinoe, particularly at high concentrations,, it ,lias an antiseptic, action 
and especially hinders the , develppinent of the,,, lactic a.cid..i3,acilli; 
wiiilst also it gives, the highest yields o-f glycerol.. The latter' vary 
from 23*1% when the weight of sulphite used is 40% of that of.- the 
sugar to 36*7% with twice the weight of the sugar; too large an 
addition of sodium sulphite causes fermentation to be too slow or 
damages the yeast. The process does not appear to depend on the 
particular variety of fermentable sugar (refined sugar, crude sugar, 
or molasses can be used) or on the species of yeast. The latter, 
which does not increase to more than a slight extent during the 
sulphite fermentation, can be utilised for further experiments after 
subjection to a “purification fermentation^^ in slightly acid solu- 
tion. The glycerol, after suitable purification, is adapted not only 
to nitration, but also to pharmaceutical purposes; occasionally it 
contains small amounts of trimethyienegiycoh probably due to 
secondary decomposition of glycerol by bacteria. 

The volatile products of the fermentation consist chiefly of ethyl 
alcohol and acetaldehyde. Increase in the quantity of sulphite 
diminishes the production of alcohol and carbon dioxide and 
increases that of glycerol and acetaldehyde. 

With regard to the mechanism of the reaction, two factors appear 
to be involved, a general action of salts and a specific sulphite 
action. Increased production pf glycerol occurs in the presence of 
considerable quantities, not only of slightly alkaline salts, but also 
of certain neutral or acid salts (calcium chloride, ammonium 
chloride, sodium chloride, sulphate or nitrate, ferrous sulphate, 
aluminium sulphate). The specif c action of the sulphite is possibly 
coimected with its relationship to aldehydes. II. W. 

The Vegetable Proteases. Introductory. Ebnkbt 

Abthxje Fisher (Biochem. 1919, 13, 124 — 134). — ^^Tlie presence 
of proteinoclastic and peptociastic enzymes in a number of green 
plants (cereals in the grass stage, leguminous plants, buckwheat, 
and white mustard) has been established. A detailed examination 
of beans, field peas, and buckwheat indicated that all parts of the 
plant are active in this respect at all stages of growth. The 
proteinoclastic and peptociastic action of the leaves increases with 
increasing maturity, and does not fall off after the flowering stage. 
There is a distinct increase in the activity of these enzymes after 
germination. The suggestion is advanced that the peptociastic 
action of green fodder plants is sufficiently great to be of assistance 
to the animal organism in the digestion of the simple protein 
substances. ' ' J. C. D. 
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Manufacture of Amyl Acetate and its Honxologues from 
CMoro-hydrocarbous of the Paraffin Series. G. G, Oberpell 
and H. T. Boyd (U.S. Pat. 1302583; from Soc, Ohem, hid., 
1919, 38, 554a). — Cliloro-parafiins are converted into acetic esters 
by treatment witb. an alkali acetate and acetic acid in presence of 
an alkali sulphate. G. P. M. 

The Insecticidal Principle of Chrysanthemum _cinerarii» 
folium (Insect Powder), Byo Yamamoto (Ber. Ohara InsL 
landw. Fors'ch., 1918, 1, 389 — 398). — yellow, viscous oil having 
powerful insecticidal properties was isolated from the powdered 
flowers of Ghrymnthemum cinerariifoliunh, the yield being 0*8%. 
The oil had a saponification number of 216 and an iodine number 
of 116; from the saponified substance, two alcohols having the 
formulae C 21 H 34 O, m. p. 199^, and C 27 H 4 eO, m. p. 175 — 179®, and 
two fatty acids having the formulae CioH 4 g 02 and C 16 H 32 O 2 
(palmitic), were separated. The insecticidal power of the oil was 
reduced when the oil was heated at 100® or exposed to air for a 
long period. W. P. S. 

Action of Methyl Sulphate and Methyl Alkali Sulphate 
on Dry Alkali Chlorides and Bromides- J. Guyot and L. J. 
Simon (Compt, rend., 1919, 169, 435 — 437). — When methyl 
sulphate is heated with sodium chloride, reaction at first appears 
to take place according to the equation Me 2 S 504 + NaCI = 
]SraMeS 04 + MeCl, and is followed by a reaction shown by the 
equation 2 NaMeB 04 = Na 2 S 207 4' OMe^. The residue, however, 
always contains normal sodium sulphate, and the quantities of the 
two gases formed are not theoretical; methyl chloride is in excess. 
If equimolecuiar quantities of methyl sulphate and potassium 
chloride are heated together, two-thirds of the methyl sulphate 
reacts according to the second of the above equations, the remainder 
reacting with the potassium chloride, KMeS 04 -+*I‘CCi = K 2 S 04 + 
MeCL If two molecules of potassium chloride are used, the latter 
reaction disappears almost completely, and the reaction is repre- 
sented by the equation- 2 Me 2 S 04 + 2 KC 1 == 2 MeCl + OMe^H- 
K 2 S 2 O 7 . Bromides behave in a similar way to chlorides in the 
reactions, ,W. P, S. 

Interaction between Metbyl Sulphate and CMoro- 
sulpbonic Acid- Ch. Boubin and L. J. Simon (Compt. rend., 
1919, 169, 338 — 341). — Equimolecuiar proportions of methyl 
sulphate and chlorosulphonic acid slowly react according to the 
equation S 02 ( 0 Me )2 + SO^ChOH SOgCbOMed- SO 2 ( 0 H)“ 0 Me, 
von. ox¥i- i ' m 
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an eqiiiiibriuin being reached at the end of a month, when the 
reaction has proceeded to the extent of 36% to^ the right. If kept 
for a further period^ a change in acidity slowly occurs, owing to 
the formation of sulphuric acid, according to the equation 
S02(0H)“0Me + S02Cl-0H ^ SOgCbOMe-H H2;S04q this change 
at the end of 138 days has not quite reached equiiibriuiri. When, 
on the other hand, the reaction mixture is subjected to vacuum 
distillation, the twO' initial materials practically disappear, and a 
yield of 50% of methyl chlorosulphoiiate is obtained, together with 
small quantities of hydrogen chloride, methyl chloride, and a residue 
of sulphuric acid. Gr. F. M. 

Wax of a South Bra^silian Wild Bea» »T. Gadamer {AtgIl 
Pharm,^ 1917, 255, 425 — 441). — The characters and composition of 
wax produced by a wild bee, probably of the species Melipona or 
TriqonUy are described. [Bee /. 8oc, Ghem, ImL^ 1919, 730a.] 

T. H. P. 

Lipoids of the Heart Muscle. P. A. Levene and B. 
Komatsu (J. Bwl, Chem,, 1919, 39 , 83 — 89). — ^The analysis of the 
so-called lecithin fraction obtained from heart muscle demonstrates 
that this fraction is a mixture of lecithin and kephalin. When 
reduced by means of hydrogen in the presence of colloidal 
palladium, a product was obtained having all the properties of the 
crude hydrolecithin obtained from egg-yolk (Levene and West, A., 

1918, i, 288, 421). Prom this mixture, by fractionation, hydro- 
lecithin and hydrokephalin were isolated. 

The opinion expressed by Prankel and Liimert (A., 1910, i, 295) 
that individual organs of the same animal contain specific phos- 
phatides appears to lack support. There is rather an indication 
that the number of individual lipoids is limited, and that practic- 
ally all animal organs contain the same lipoids. J. C. B. 

Kephaliu. ¥I« The Bearing of Cuoriu on the Structure 
of Kephalin. P. A. Levene and ' S. Komatsu (/, BioL Chem,, 

1919, 39, 91 — 104).— The components of kephalin hitherto isolated 
are phosphoric acid, glycerol, aminoethyl alcohol, and stearic and 
linoleic acids. A molecule composed of equimoleoular proportions 
of these would demand a different percentage composition from that 
usually found. The discrepancy could be explained on one of 
three grounds : first, that kephalin possesses ' a structure different 
from the on© expressed . by ''the above method; secondly, that 
kephalin isolated by the usual methods represented a substance 
modified in' . the , course of preparation ; and thirdly, , that a sub- 
stance of unknown composition was present as an impurity. The 
recent work of Levene and West (A., 1918, i, 421) on the prepara- 
tion of a reduced ' kephalin possessing an elementary ' composition 
required by a ' molecule constituted as above excludes the first of 
the three alternatives. The work recorded in this paper shows that 
kephalin, as usually prepared is a mixture of true' kephalin with 
its'';owii decomposition products.' This explains, the' 'widdy different 
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analytical data recorded by previous workers. One of tlie decom- 
position products is kepbalin from wMcb one fatty acid bas been 
removed either by obemical manipulation or by enzymes. Sub- 
stances were also obtained wbich consisted of products of deeper 
deterioration tliaii the loss of one acid molecule. This Conclusion 
was arrived at in the course of an investigation into the chemical 
nature of cuorin. 

Support is given to the view of Maclean ('^'The Lipins,’’ London, 

1918, 52), who doubted that cuorin is an individual substance. 
The greater part of cuorin is made up of crude kephalin. 

J. C. L. 

Preparation of MonocHoroacetic Acid, L. J. Simon and 
G. Chav ANNE (U.S. Pat. 1304108; from /. Soc. Ghem. Ind., 

1919, 38, 553a). — Monochloroacetic acid is prepared by heating 

trichloroethylene with sulphuric acid containing a small amount of 
water. G. F. M. 

Oxidation of Lactic Acid by Bacteria witli Formation 
of Pyruvic Acid and Ketonic Substances, P. Maze {Comp, 
rend. Sac. biol., 1918, 81, 1150 — 1152; from Ohem. Zentr.^ 1919, 
i, 960). — ^Tho author has isolated a dozen types of bacteria which 
have the power of forming pyruvic acid and ketonic substances by 
the oxidation of lactic acid in a purely mineral nutrient solution 
and with calcium lactate as the sole source of carbon. The same 
types also produjge pyruvic acid from similar solutions coiitaining 
sugar, from which they form lactic acid; only in one instance does 
the alcoholic fermentation of sugar also occur. The course of the 
action has been more closely studied with six varieties, the pyruvic 
acid being estimated colorimetricaily by Simon's reaction; for this 
purpose, the content of the solution must lie between 0*1 and 1 %. 
Formation and decomposition of pyruvic acid occur at different 
rates with the various species. The yield of acetic acid varies from 
traces to more than 50% of the lactic acid decomposed, but formic 
acid is never produced. Two species produce, further, acetylmethyl- 
carbinol and dimethyl diketone, whilst one species produces the latter 
only. The processes involved are indicated by the equations 
CHg-CH(OH)-GO.H. 4 -CH^-CO*COoH + 0 = CHg-CH(OH)-COMe -h 
2062 - 1 - HoO and*^ 2CHVC0-C02HH-0 = CHg-C0-C0-CH3+2C02H- 
HoO. Dimethyl diketon© might possibly be formed by direct oxida- 
tion of the secondary alcoholic group of acetylmethylcarbinol, but 
the complete absence of butylene glycol renders this improbable. 

H. W. 

Quantitative Studies on the Snccinio Oxidone of Battelli 
and Stern* Hans Einbegk {Biochem. Zeitsch., 1919, 95, 
296 — 305. Compare Battelli and Stern, A., 1913, i, 929). — ^It 
appears probable that two quit© distinct processes may take place 
when succinic acid is acted on by muscle pulp in the presence of 
oxygen. First, there is, the elimination of two atom.s of hydrogen 
with thC' formation of fumaric acid. This reaction is 'quantitative, 

U 2 
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the amount of O'xygen required being proportional to the aMotint of 
succinic acid in the reaction mixture. Then there is the addition 
of a molecule of water at the unsaturated linking of the fiiinaric 
aoidj with the formation of «-malic acid. This reaction is not 
quantitative, but tends to an equilibrium, at which approximately 
a quarter of the fumaric acid remains unchanged. J. C. D. 


Behaviour of the Methylene Group United to the 
Carboxyl Group in Trimethylenesaccharic Acid« Cesarii: 
Paderi (Arch, farm, 8per, sci, aff., 1918, 26, 274 — 282 ; from 
(Jhem, Zentr,^ 1919, iii, 65). — Opportunity is afforded by tri- 
methylenesaccharic acid (annexed formula) of further investigation 

of the author^s views on the relative 
stability of methyl groups which 
esterify hydroxy-groups or hydroxy- 
and carboxyl groups respectively (com- 
pare A., 1917, i, 716). The acid is 
hydrolysed by boiling water containing 
a small quantity of sulphuric acid to nionomethylenesaccharic acid 
and formaldehyde. A similar fission appears to occur in the 
rabbit, since formaldehyde can he detected in the urine after 
administration of the acid. H. W, 


CO~OH»CH~CH*CH-CO 
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Linoleic Acid and its Derivatives. Katsumi Takahashi 
(J, Tokyo Chem. Soc,^ 1919, 40, 233^ — ^289). — Linoleic acid can be 
estimated only by converting it into its derivatives. Physical and 
chemical properties, however, of both the bromo- and hydroxy- 
derivatives into which linoleic acid is ordinarily converted are con- 
fusing according to the different authors (compare Reformatzky, 
A,, 1890, 362). Furthermore, the value obtained by the tetra- 
bromostearic acid method is invariably less than that calculated 
from the iodine number in the presence of another unsatu- 
rated fatty acid. In order to investigate the source of this 
discrepancy, the author made extensive studies of the properties of 
various derivatives of linoleic acid. Linoleic acid is first separated 
by brominating linoleic acid from oil of rice bran and soja bean. 
This tetrabromostearic acid, which ho designates as (A) -bromo- 
derivative, after repeated crystallisation from light petroleum, forms 
white, needle-shaped crystals, m. p. 114°. It is soluble in ether, 
but insoluble in light petroleum at the ordinary temperatiire. 
When converted into the methyl ester by Rolletffs method, and 
hydrolysed to linoleic acid, a 90% yield calculated on the basis 
of the (A)-bromo-derivative, or 97% if calculated on the basis of 
its methyl ester, was obtained. An analysis shows its composition 
to bo exactly that of linoleic acid. When this is again brominated, 
it yields three types of bromo-derivatives, regardless of the kinds of 
solvent used: (a) m, p. 113*5 — 114°, containing 53'38% of Br, in- 
soluble in light petroleum; (^) m. p. 59 — 60°, containing 53*35% 
of Br, soluble in light petroleum; (y) liquid, containing 52*86% of 
Br, soluble in light petroleum. Since the theoretical value for 



OR0AKIO CHEMISTRY. 


1 469 


tetrabromostearic acid, is 53*33% of Br, lie concludes 

all tliese tlire© varieties of brorao-derivatives must be tetra- 
bromostearic acid. The yields of the three derivatives vary some- 
what with the types of solvent used. With light petroleum as 
solvent, 43 — 46% of the total yield is in the a-form, the remaining 
49*2% to 52*06% being and y; with carbon tetrachloride, 39% a 
and 56% ^ and y; with ethyl ether, 47% a, 51*77% of i3' and y; with 
glacial acetic acid, 35% of a. In all cases, the a-forin, which possesses 
exactly the same physical properties as the parent compound (that 
is, tetrabromostearic acid, m. p. 114^, soluble in light petroleum), 
is obtained only in a quantity of 49% of the (A)-bromo-derivative, 
the remaining portion being the same tetrabromostearic acid hut 
having entirely different physical properties. When the a-variety 
is again reduced to linoleic acid and brominated for a third time, 
it gives 42*4 — 46% of the a-form and 52*8 — 55*8% of and y. 
From the jB-form,, 36*7% of the a, 48% of and 22*4% of y; from 
the y-form, 24—26% of a, 8*05—8-4% of 0, hut 67*95—65*35% of 
y are obtained. In general, all three racemic varieties of tetra- 
bromostearic acid can he reduced to linoleic acid, and on further 
bromination each yields three varieties of bromo-derivatives, always, 
however, giving most of its own kind. The oxidation products of 
linoleic acid obtained from the a- and 0-forms are a large quantity 
of sativic acid, m. p. 174®, and a small quantity of another tetra- 
hydroxystearic acid, m. p. 135®. The linoleic acid obtained from 
the y-form yields neither sativic acid nor the other tetrahydroxy- 
stearic acid, but gives an acid, soluble in water and 

a rosin-like substance insoluble in water and having the formula 
(Cr,TIg02)n. By applying the same method to the natural linoleic 
acid in the presence of unsaturated fatty acids, only 40% of the 
original amount of linoleic acid is obtained as the crystallised tetra- 
bromostearic acid insoluble in light petroleum. The author pro- 
poses, therefore, a factor 2*5 to be used for linoleic acid estimations 
if it is to- be isolated as the insoluble tetrabromostearic acid. 
Several analytical data are given to show that this factor is most 
satisfactory. Chemical Absttiact s . 

Condensation of Amino-compounds -witli Nitromalon- 
aldehyde- William J. Hale and Edward M, Honak (J. Amm\ 
Ghem. Soc.^ 1919, 41, 770 — 776). — ^To the aldehydic intermediate 
product formed in the preparation of carbopyrrolic esters by the 
condensation of aminoacetic esters with nitromalonaldehyde, Hale 
and Hoyt (A., 1916, i, 71) assigned the constitution 
CHO-CH(N02)-CH:N-CHo-C02Et (I). ^ 

It is now found that such intermediate product is capable of 
formation in dilute alkaline solution, from which it separates 
readily. The substance separating is not, however, a salt, and is 
transformed by warm alkali into- a pyrrole derivative, which the 
Hinsberg reaction and the Liehermann nitrosoamine reaction show 
to be a secondary amine. This intermediate compound must there- 
fore have the constitution CH 0 -C(N 02 ):CH»HH-CIVC 02 Et, the 
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2',?onitro-co'iiipo'UiicI (I) first produced undergoing intramolecular 
rearrangement with transfer of the labile hydrogen atom from 
the central carbon to the nitrogen. 

The assumption that the intermediate compound possessed the 
structure (I) was based on the results of liill and Torrey (A., 
1899, i_, 788), who ascribed similar constitutions to a number of 
products resulting from^ the condensation of nitromalonaldeliyde 
with amino-derivatives. With aniline, these authors obtained two 
compounds which they regarded as the monoanil, 

HCO-CH(NOo>CH:NPh, 

and the dianil, NPh:CH-CH(hr 62 )-CH:NPh ; neither of these 
compounds exhibits any tendency to form salts, and as they are 
now found to be secondary amines, they must be regarded respec- 
tively as iS-anilino-a-nitroacraldehyde. 

CH0*C(N02):CH-]S[HPh, 
and j 8 ~aniliiio-auiitroacraldehydeanil, 

NPh:CH-C(NOo):CH-NHPh. 

The similar compounds furnished by ^^-toluidine and by methyl- 
amine and its derivatives must receive analogous formula. 

The action of 1 moL of hydroxylamine on nitromalonaldeliyde 
gives an unstable compound which immediately undergoes intra- 
molecular condensation to* a / 3 -nitro 79 ooxaizole, whereas excess of 
hydroxylamine gives a dioxime stable in alkaline solution. The 
action of aniline hydrochloride on the sodium salt of this dioxime 
precipitates Hill and Haleys anil-oxime (A., 1903, i, 401), which 
is formed also bv the interaction of hydroxylamine and the so- 
called monoanil (see above), and must therefore be a /3-anilino-a- 
nitroacraldoxime, NOH:CH*C(NO,):CH-NHP1 i ; dehydration of 
this oxime gives a jB-aiiilino-a-nitroacrylonitrile, 
CH*C(HOo):CH*NHPh, 
which Hill and Hale termed a nitrile-anil. 

These facts render necessary a modification of Hale and TToyt'’s 
interpretation (loc. eH.) of the condensation of nitromalonaldeliyde 
with glycine ester ; no rearrangement in the pyrrole molecule is 
necessary for condensation after the intram, olecular rearrangementi 
of compound (I). 

The condensation of nitromalonaldeliyde 'with iS-alanine ethyl 
ester proceeds easily in slightly alkaline solntion or iti presence of 
sodium acetate , 0 -(i 8 ’-carbethoxyetli 3 damino)-'a-nitroacral deliy de 
being formed. Further intramolecular condensation suffioient to 
render possible the isolation of a pvrrole could not be effected, the 
only indication of the formation of a pyrrole derivative being the 
reddening of a nine splinter held in the vapour produced when the 
compound was heated with concentrated hydrochloric acid. 

The results obtained lead to the conclusion that, in aliphatic 
imino-eompounds presenting an 'aldehyde group in, such position 
that its possible inter-reaction with a methylene group adjacent to 
the imino-group may lead to a pyrrole, this condensation is highly 
fayoured when' the methylene group is 'attached, to a carbethoxyl 
or other .p'egative component. If,' hO'Wever, the carbethoxyl group 
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is once removed iroiii the particular methylene group hy the inter- 
position of another methylene group, the influence of the carb- 
etho'Xyl group becomes so slight that neither the first nor the second 
methylene gi’oup exhibits any marked tendency to condense with 
the aldehyde group. 

a-Ni t ro - j8- (i8-c«r7) e t lioxyethylamiin o) acndde hycle , 

CH0;CXN62):CH-NH-CH2"CHo-C02;Bt,, 
forms colourless prisms, m. p. 79°, and gives various reactions for 
aldehydes and also Liebermann’s nitrosoamine reaction. 

a-N earl) o?n e tli oxyeAdiylamino)atraldelfi<yd e , 

j[Sr02-C5H70*C02Me, 

forms colourless leaflets, m. p. 66°, and gives the same reactions 
as the preceding compound. T. H. P. 

TMocyanoacetone and its Derivatives and Isomerides. 
Joseph Tcherntac (T., 1919, 115 , 1071 — 1090). 

■ Photosyntliesis of Formaldehyde and Sugar- P. R. Kogel 
(Bmchem, ZeiUch,, 1919, 95, 313 — 316).— A theoretical consider- 
ation, in which changes of the k©to~enol type are held to be of 
importance in the photosynthesis of formaldehyde and sugar. 

J. C. D. 

Degradation of Sugars by Enaymes. H. von Euler and O. 
SvANBBiiG {Zeitsch, yliysiol. Ghem,, 1919, P05, 187 — 239). — The 
course of the fermentation of sugars by a top yeast and a torula 
in an alkaline medium been studied. Under these 

conditions, alcohol and carbon dioxide are produced in equivalent 
amounts representing, for both products, 30 — 33% of the fermented 
sugar. Dextrose and Igevulose, as well as invert-sugar, are rapidly 
fermented at = but mannose and galactose are less readily 
attacked. Sucrose is fermented as rapidly as dextrose at this 
degree of alkalinity, but maltose remains untouched. These 
observations indicate that invertase is active at but that 

maltase is not. The inversion of siprose was quantitatively studied 
as far as by repressing the fermentation by means of 

additions of toluene. The influence of a number of poisons on the 
fermentation in an alkaline medium is described. More or less 
marked inhibition was catised by chloroform, toluene, acetaldehyde, 
aniline, pyridine, resorcinol, sodium picrate, and phenol. Sodium 
salicylate caused a slightly increased rate of fermentation, whilst 
sodium lactate, chloroacetic acid, adrenaline, thyroid extract, and 
sodium thiosulphate had no appreciable effect. Drying at the 
ordinary temperature did not affect the activity of a yeast at 

— 8, The growth of yeasts in alkaline solutions has also heen 
investigated. ■ J. C. D. 

Occnrrence of Difficultly Bedncing Carbohydrates in 
Urine. Ragnar Berg (Deut Med, Woch», 1919, 45, 435 — 436; 
from Ghem, 'Zentr,, 1919, iii, 33). — ^It has long been known 
that certain urines 'which dq- not contain dextrose hav;q thq, 
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power of reducing copper sulphate; the solution becomes milkyj 
and filially, particularly when preserved, a yellow, more or less 
heavy, fiocciileiit precipitate separates which differs coiii|3letely 
from the heavy, red precipitate produced by sugar. The author 
has been able to isolate the difficultly reducing sugar, which 
appears to be identical with Leoh sugar, in the form of colourless 
needles, about 2 mm. in length. It is found that urine (in the 
presence or absence of sugar), which gives the characteristic reac- 
tion after fermentation, also exhibits loevorotation. The reaction 
is frequently observed in cases of diabetes and neurasthenia, and 
particularly of gout. The author therefore designates the sub- 
stance arthritose. H. W. 

CMtose, Walther Armbrecht (BiocJiem. ' Zeitsehy 1919, 95, 
108—123). — Cbitosan is completely dissolved by the action of 
nitrous acid. The solution contains carbohydrates of more than 
one type, but no crystalline sugar could be isolated. A crystal- 
line osazoiie, m. p. 202®, was isolated from this mixture. This 
product is apparently identical with the osazone of chitose. From 
the products obtained by oxidising the crude ^^chitose syrupy’ 
with nitric acid, a monocarboxylic acid was obtained, which forms 
a cinchonine salt, colourless prisms, m. p. 200®, and may possibly 
contain a hydrofuran ring. J. C, B. 

Epifiicose. E. YotoSek and J. Cervem^ {Zeitsch. ZucJcerind: 
Bohm-., 1917, 42, 215 — 217). — Fuconic acid is converted into epi- 
fuconic acid by treatment with pyridine and water, and the lactone 
of the latter acid is reduced by sodium amalgam to ejnfuco'^e.y 
which was isolated as a sweet, viscous, pale yellow syrup, and did 
not crystallise even after preservation during six months ; it has 
foijp ca —9®. The pheiiylosazone, m. p. 177 — 178° (decomp.), and 
the ;p-bromophenylosazone, m, p. 204®, are identical with the pro- 
ducts obtained from fucose. H. W. 

Plant Colloids. VII. D^stase Action. M. Samec {KolL 
Ohem, Beihefte, 1919, 10, 289 — 304. Compare A., 1914, i, 930; 
1015, i, 941). — ^The processes occuning in the diastatic ferment- 
ation of starch have been investigated in the following manner : 
10 grams of potato starch were heated with 900 c.c. of water at 
120® for half an hour, then cooled to 50® and kept at this tempera- 
ture, 100 c.c. of 1% diastase solution added, and the reaction, 
allowed to proceed at 50®. At measured intervals of time, 25 c.c. 
of the reaction mixture were removed and heated rapidly to 100® 
to stop the action, and then cooled to 25®, at which temperature 
it was examined. The samples were measured to find, respectively, 
(i) the . molecular weight of the non-dialysable fraction of the pro- 
ducts of hydrolysis, that is, the portion with molecular weight 
greater than 2000 — ^the freezing-point method was used for this 
purpose; (ii) the colour produced with iodine; (iii) the optical 
rotation; (iv) the reducing action on Fehling’s solution; (v) the 
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specific conductivity ; (vi) tiie hydrogen-ion concentration ; (vii) the 
velocity of cataphoresis ; and (viii) the content of phosphoric acid. 
The whole of these factors were plotted against the tiin© during 
which the reaction had been proceeding, and from the curves 
produced, the following mechanism of the process is deduced. 
Under the influence of the ferment, the starch molecule decomposes 
into at least two unequal parts. Of these, one is very like starch 
in its properties; the other (dialysable) has a somewhat similar 
structure, since it colours iodine blue. The constitution of the 
starches and the dextrins appears to be almost analogous, since 
the optical rotation of both is very similar. The dialysable pro- 
duct possesses marked reducing properties. As the reaction pro- 
ceeds, the colloidal starch residue separates products of high mole- 
cular weight which are more easily dialysable and give a blue 
iodine reaction. When the molecular weight of the colloidal 
residue has sunk to below 20,000, the dextrin molecules which 
separate give a red iodine reaction, and as the process continues 
they do not give an iodine reaction at all. The initial dextrin 
products are further decomposed, forming erythrodextrins and 
sugar,, and the erythrodextrins pass over into achroo-dextrins. A 
tabulated scheme of the process, giving molecular weight and 
iodine reaction at the various stages of the process, is included in 
the paper. J. ¥. S. 

The Acetyl Content of Lignin. Hans Pringsheim and Hans 
Magnus (Zeitsch, physiol, Ghem,, 1919, 105, 179 — 186). — ^The 
author has investigated the origin of the acetic acid produced in 
the dry distillation of wood and in the processes by which wood 
and straw are broken down by digestion with alkali. In the 
latter process, the whole of the acetic acid formed is derived from 
the lignin substance when the digestion is carried out without 
heating. If, however, the wood or straw is treated with a solution 
of sodium hydroxide at the b. p., with or without the us© of 
increased pressure, a small fraction of the acetic acid formed has 
its origin in cellulose. 

The lignin prepared according to the method of Willstatter and 
Zechmeister (Zeitsch. angew, Ghem,, 1919, 32, 41) is not identical 
with the natural product, since it has undergone hydrolysis and 
lost its acetyl groups. The natural product may be regenerated 
by acetylation. The lignin from hornbeam contains nearly 
double the number of acetyl groups found in ligiiin from pine^ 
wood. J. C. U. 

SnlpMt© Liquors. Karl H. A. Melander {Tehi. Tidskr, 
1918, 10 — 12, pp. 36; from Ghem, Zentr., 1919, i, 862 — 863). 
— By treatment of sulphite liquor with sodium chloride, the 
author has obtained a substance which differs considerably in 
its properties from that prepared by Klason by precipitation 
with calcium chloride; after purification, it forms a mixture 
of similar ligninsulphonic acids of high molecular weight in 
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whicli a portion of the sulphur dioxide is loosely held 
in ester-like combination. The author designates the mixture 
a-h'^mn~S~ac^id, and has shown that the main portion of it is 
monobasicj whilst only a small part is dibasic. Vanillic acid,, 
protocatechuic acid, and catechol are formed when it is fused 
with alkali under various conditions. Acetic acid and small 
amounts of higher fatty acids are also produced, thus pointing to 
the presence of acetyl groups. The yield of catechol attains 10% 
of the organic matter of the original substance. Free a-iignin-S- 
acid is obtained as a pale brown powder, which readily becomes 
resinified when hydrochloric acid is added to the solution of the 
salted-out product. It is hydrolysed by treatment with alkali. 
There appears to be little prospect of obtaining the acid in the 
crystalline condition, since analyses indicate that it is a mixture 
of relatively complex compounds of almost identical percentage 
composition. In the salts with naphthylamine and toluidine, an 
atom of nitrogen is present for each atom of sulphur ; the latter, 
however, appears to be present in different forms, partly firmly 
and partly loosely comhined, in the acid. The sodium salt is 
described. The brown colour of a-lignin-S-acid renders its titra- 
tion in the presence of indicators a matter of difficulty. The 
equivalent, 782, is obtained by titration with sodium hydroxide 
and determination of the end-point by measurement of the 
electrolytic conductivity of the solution. Comparison of the 
potential of the solution against that of a calomel electrode gave 
the value 882 for another specimen. In certain cases, the use of 
phenolphthalein was also found possible, and the resultvS show that 
the presence of an atom of sulphur in the free acid corresponds 
with that of one ionisable hydrogen atom, so that a carboxyl 
group cannot be present. The sodium salt is not perceptibly 
hydrolysed; determinations of the molecular weight in aqueous 
solution by the freezing-point method gave values between 822 
and 991 for different specimens. The electrolytic conductivity of 
aqueous solutions of the sodium salt at different dilutions has also 
been determined. II. W. 

Preparation of Butylamiae and of w-Dibmtylamine. The 
Separation o! Aliphatic Amines hy Partial Neutralisation. 
Emil Alphonse Weexer (T., 1919, 116, 1010—1014). 

Biochemical Formation of Aminoethyl Alcohol from Serine « 
F. F. hToKB (Biochem, ZeiUch,, 1919, 95, 281— 285),— Amino- 
ethyl alcohol was isolated from the products of the decomposition 
of serine by putrefactive bacteria. , Ten grams of ,the amino-acid 
yielded 2*8 grams of crude aminoethyl alcohol picroloiiate. 

■ J. C.. D. 

The 'Mnscarine Question.. I., Dotxble Salts of certain 
Bases with Platinum. .Albert B, Wbinhagen (Zeitsoh, physiol 
Ghem.^ 1919, 105, 249 — 257). — Choline platinibromide, 

, ^(C^KON)^tBre, 

dark prisms or ootah^ra, 'm. p. ' 240^ ; (deoomp.), is 
'-'';kpariiagly .soluble in. cold' water,. Choline hydrobromide gives a 
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dark red precipitate with cMoroplatinic acid, Tkis double salt 
crystallises from water in prisms and plates, m, p. 255® (decomp.). 
It is apparently the compound (C 5 H 240 N) 2 PtClBr 5 , Betaine 
platiiiibromid© crystallises from water in dark red four- or six- 
sided prisms wliich decompose at 240®. Pyridine platinibromide, 
(C 5 H 5 N) 2 ,H 2 FtBre, dark red, short prisms, decomposes at about 
280®. On heating the aqueous solution of this salt, a finely 
crystalline, golden-yellow double salt separates, (C 5 H 5 ]Sr) 2 ptBr 4 , 
which chars at about 150®. In the course of this change, an 

intermediate product, HC 5 H 5 N (?), was isolated. 

Arecaidin© platinibromide, (C 7 B[ji 02 N) 2 ,H 2 PtBre,H 20 , forms dark 
red, eight-sided prisms, and also cinnabar-red, thin, rhombic plates, 
decomp. 238®. If a solution containing arecoline hydrobromide 
and cMoroplatinic acid is warmed, it turns dark red, and a dark 
red double salt crystallising in six-sided plates and short prisms 
separates. This is apparently (CgH 4302 N) 2 ,H 2 PtCl 2 Br 4 . 

Nicotine platinibromide, CioHi 4 N 2 ,H 2 PtBr 0 ,H 2 O, minute, dark 
red crystals, decomposes at 230®. It is decomposed by water with 
formation of an orange-yellow product. 

No double salts were isolated and identified in the case of 
morphine and hydrazine. T. C. D. 

EpicMtosamine and EpicMtose. P. A. Lbvene (J. BioL 
Ghem,j 1919, 39, 69 — 76). — The synthesis of epichitosamine is 
given. This sugar and ohitosamine constitute the first pair of 
epimeric h.exosamin©s. By reduction of the lactone hydrochloride 
with sodium amalgam, the crystalline epichitosamine, CgH^gOgN, 
was obtained (hydrochloride, CgHigOgNjIICl, m. p. 187® [corr.], 
[ajo —4*7®). The osazone has m. p. 205®, and the rotation is 
in accord with that found for glucosazone. Efforts to obtain the 
monocarboxylic acid failed, but on oxidation of the hydrochloride 
with nitric acid, saccharic acid was formed. From the hydro- 
chloride, by the action of mercuric oxide, the sugar ©pichitose, 
m. p. 240® (oorr.) (decomp.), [a]^ —96®, was prepared in a 
crystalline condition. It reduces Fehling's solution. 

Epichitosamine and epicMtos© show no mutarotation. If, in 
the former case, this is ascribed to the presence of the betaine 
structure assumed by Irvine and Hynd (T., 1912, 101, 1136), it 
would be expected that it would react differently from the other 
amino-sugars with nitrous acid. No such difference could, how- 
ever, be detected. Attempts to oxidise the sugar failed. Another 
peculiarity of the sugar lay in its behaviour towards mercuric 
oxide. Whilst other sugars under this treatment were trans- 
formed into the corresponding amino-acids, epiglucosamine formed 
epichitose. Epichitose may b© represented graphically : 

o~ 

oTi r °iri , 

>c--c C— C— o— OH,-OH 
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A further peculiarity of epiclritosamine was found in its behaviour 
towards nitrous acid. In this case, saccharic acid was obtained, 
and no dehydration with ring formation followed deainiiiatioii. 

Epichitosainine appears to be an a-amino-sugar, and there are 
reasons for believing that it is represented by one of the following 
formula : 


OH 

HO 

HC-NHg 

OH-CH 

HC O 

HC-OH 


or 


OH 

HC 1 

OH-GH I 

. I 

HC ' 

HC-OH 

GII/OH 

J. C. D. 


cZ-Clioiidrosamino- and d-CMtosammo-lieptonic Acids, 
P. A. Levene and I. Matsuo (/, Biol. Chem., 1919, 39, 
105 — 118. Compare Levene, A., 1916, i, 203, 712). — -The 
j3 resent communication contains specific directions leading to 
satisfactory yields of chondrosaminoheptonic acid, and simplified 
directions for the preparation of chitosaminoheptonic acid. By 
the action of hydrocyanic acid on hexosamines, a mixture of the 
two epimerides is obtained. The c?-chondrosaniinoheptonic 
acids had [a]o~-3-5®. By fractional crystallisation, a 
Isevorotatory -chondrosaminoheptonic acid, elongated prisms, 
m. p. 139^ (corr.) (decomp.), and a dextrorotatory d?-chondros- 
aminoheptonic acid, were separated. The former showed an 
original rotation, [aj^ —8*25°, and an equilibrium value of 
[a]® —13*00°. This form predominated in the original mixture. 
<i-<rZ-Chondrosaminoheptonic acid has an initial rotation 
[a]D +42’5° and an equilibrium rotation fa]!? + 65*0°. The 
c7-chitosaminoheptonic acids with original rotation [«]“ + 4*0° 
and equilibrium rotation [a]g^ — 1*0° were separated into a 
dextrorotatmy «:?-chitosaminoheptonic acid, heavy prisms, m, p. 
192° (decomp.), initial rotation [a]^® + 6*5° and eqxiilibrium 
rotation [a]S +2*75°, and a Isevorotatory rZ-chitosaininoheptonic 
acid, prismatic needles, m. p. 139° (corr.) (decomp.), initial rota- 
tion — 7*6° and equilibrium value [a]}) —12*0°. In the 
original mixture, the dextro-form predominates. 

The attempt to isolate the deaminised heptonic acids in a satis- 
factory condition failed. 

After* oxidation with nitric acid after deamination, insoluble 
calcium salts were obtained, which on analysis appeared to be the 
calcium salts of trihydroxyglutaric acids. The calcium salts 
obtained from the two acids showed different optical rotation ; 
that from chondrosaminoheptonic acid had fa]U +5*0° (initial) 
and |a]D + l*5° (equilibrium)^ whilst that ^ from ohitosamino-' 
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lieptonic acid liad [a]ff + 10-0^ (initial) and [a]?f + 17*0^ (eqiiil* 
ibriiiin). Theoretically, both aminoheptonic acids should yield 
the same trihydroxyglutaric acid. J. C. D. 

Constitution of Carbamides- IX. The Interaction of 
Nitrous Acid and Mono-suhstituted Ureas. The Prepara- 
tion of Diazomethane, Diazoethane, Diazo-^r-butane, and 
Diazoisopentaii© from the Respective Nitrosoureas. Emil 
Alphonse Werner (T., 1919, 115, 1093 — 1102). 

Cyanogen Chloride. Ch. Mauguin and L. J. Simon {Gomiit. 
rend., 1919, 169, 474 — 476). — There are only two cyanogen 
chlorides. One, a volatile liquid, has the following constants : 
m. p. — 6‘5°, b. p. +12*5°/760 mm., Dq T222, mean coefEcient 
of expansion (0—45^) 0*0019. The other chloride is a solid poly- 
meride, m. p. 145°, The volatile chloride is prepared by the 
action of chlorine or an acidified solution of sodium hypochlorite 
on aqueous solutions of hydrogen cyanide, or of equimolecular pro- 
portions of sodium cyanide and hydrogen chloride. It is con- 
veniently obtained by the electrolysis of solutions containing equi- 
molecular proportions of hydrogen cyanide and chloride, using a 
graphite anode in a closed porous pot provided with a delivery 
tube leading to a freezing bath for the collection of the cyanogen 
chloride. The porous pot stands in a metal vessel, serving as the 
cathode, and containing dilute hydrochloric acid. The yield varies 
from 75 tO‘ 80% of the theory. The optimum concentration of the 
solutions is about 2 gram-mols. per litre, and under these condi- 
tions no appreciable hydrolysis of cyanogen chloride by the aqueous 
hydrochloric acid occurs. The method of Serullas, namely, the 
action of chlorine on mercuric cyanide, gives precisely the same 
product as that obtained by the other methods. G. F. M. 

a-, and y-Trinitrotoluenes. Hugh Ryan and W. M. 
O’Riordan {Froc. Boy. Irish Acad., 1918, 34, 175— 193).-™-.The 
sensitive product to the presence of which accidents with a-trinitro- 
toluene are attributed is usually regarded as derived from a-tri- 
iiitrotoluene itself, but the assumption that it is derived from the 
0- or y-isomeride is equally probable, and would be the more 
likely if the latter compounds were chemically more reactive than 
the a-compound. The behaviour of the three isomerides towards 
alkalis, amines, hydrocarbons, and aldehydes under comparable 
conditions has therefore been investigated, and also that of ,?-tri- 
nitrobenzene towards alkalis. 

The action of aqueous alkali on s-trinitrobenzene yields (1) tetra- 
nitroazoxybenzene (compare Lobry de Bruyn, A., 1895, i, 653), 
which exhibits reactions similar to those of Anschiitz and Zimmer- 
mann’s tetranitroazoxytoluene ; (2) a small proportion of a com- 
pound, m. p. 200 — 220°, which is possibly hexanitrodiphenyl 
(m. p. 234°). 

With sodium ^-butoxide, a-trinitrotoluene gives a moderately 
stable compound, C0H2Me(NO2)3,]SraO*C4H0, which explodes when 
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dropped into a tub© heated at 170°; it is apparently accompanied 
by a small proportion of a di- or tri-alkyloxide (compare Busch, and 
Kogelj 'A,j 1910, i, 472). 

With either alkali hydroxide in presence of an oxidising agent 
(iodine) or hot alkali hydroxide or carbonate solution, a-trinitro- 
tohien© gives hexanitrodiben^yL When treated with alkali hydr- 
oxide or carbonate, jS-trinitrotoluene yields a dinitro-m-cresol, 
m. p. lOP (compare Will, A., 1914, i, 509), and a large proportion 
of more complex products, whilst the y-compound gives, in small 
amounts, a dinitro-m-cresol, m. p. 72 — 73° (Will, loc. and 

a crystalline compound insoluble in alkali, possibly a dibenzyi or 
stilbene derivative. In all cases, dark, amorphous, explosive sub- 
stances were isolated from the products of the action of alkalis. 

a-Trinitrotoluene yields brown, complex compounds under the 
I'jroloiiged action of aqueous ammonia. With alcoholic ammonia, 
the ^-compound reacts readily in the cold, giving i^-dinitro- 
toluidine, m. p. 95 — 96° (compare Hepp, A., 1883, 315); with 
aqueous ammonia, the jS-compound yields a small proportion of 
/3-dinitrotoIuidine, and the y-compound y-dinitro toluidine, m. p. 


X 

\, 


\ 

NO, 


-NHPh 


2 

(I.) 


190—192° 

a-Trinitrotoluene forms an additive compound with p-toluidine 
(compare Jackson and Clarke, P., 1906, 83). 
KO., With aniline, ^-trinitrotoluene yields a 

phenyldinitrotolylamine, m, p, 114 — 115°, of 
the probable constitution (I) (compare Hepp, 
loc, cit,)j and with ^toluidine, a dmitrodi- 
tolylamine^ probably (II), which forms red, 
prismatic crystals, m. p. 131°. With 
-trinitrotoluene gives an additive compotmd^ 
C 3 , 4 H;^ 40 Qlsr 4 , which crystallises in 
yellow needles, becomes orange-red 
at 147°, m. p, 154°; in hot 
alcoholic solution, the reaction 
yields a dinitroditolylamine, prob- 
ably (III), which forms orange, 
monoclinic plates, m. p. 154°. 

With aldehydes in presence of piperidine, a- trinitrotoluene con- 
denses, giving (1) with benz- 


p-tohiidine, 
HO., 

\ 

NO, 


-NH- 
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Me 
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J>Me 


aldehyde, 2:4: 6-triiiitro- 
atilbeney; (2) with anisaldehyde, 
2:4: 6-trmitro'-4^-methoxy- 
stilbene (compare Pfeiffer and 
Monath, A., 1906, i, 413; 
1916, i, 24); and (3) with 
piperonaldehyde, 2:4: %-trinitro-Z^ : 4,^-methylenedioxystilhene^ 
C| 5 Hr>OyN 3 , which crystallises from benzene in dull yellow prisms, 

. turning scarlet on keeping or ' on being heated, owing to loss of 
benzene of crystallisation; m. p. (solvent-free), 156 — -157°. This 
reaction ^ XS' not sho<wn by either the B- or the y-compound, even at 
^1:30°,, only, a brown, am.orphous substance being' obtained. 
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Witli pkeiiaiitliren©, all t£re© trinitrotoluenes form additive com- 
pO'UiidSj (1) a^comfound, bright yellow iieedleSj m. p. 

98—99°; (2) ^-comifound^ pale yellow, prismatic plates, m. p„ 
105°; (3) y-coni-poimdy dull yellow, acicuiar prisms, m. p, 83°. 

The four substances examined react differently with alkalis, but 
ill all cases reduction occurs, this probably proceeding to- the form- 
ation of an amine; the amino-group of which is then replaced by 
hydro'xyl with liberation of ammonia. Complex, phenolic com- 
pounds are also apparently formed in considerable proportions. 
In the case of a-trinitrotoluene, this reduction is accompanied by 
an oxidation process, yielding hexanitrodibenzyl ; non-phenolic 
compounds obtained from ^'-trinitrobenzene and y-trinitrotoluene 
may also result from oxidation. 

A sample of crude y-trinitrotoluene was found to contain a dark, 
amorphous substance, which explodes when heated. T. IT. P, 

a- and /3“Amiiioalkyl(aryl)benzenes and their Derivatives. 
A. Ogata (JS Fharm. Soc. Jayyan^ 1919, 445, 193 — 216).* — For the 
study of the relation between the chemical constitution of amino- 
compounds and their local narcotic action, the author has pre- 
pared (1) five j8-aminoalkyl(aryi)benzenes; (2) five a-aminoalkyl- 
(aryl)benzenes; (3) four aryl derivatives of (1) and (2); (4) two 
iV-alkylaryl derivatives of (1); and (5) three mixed secondary 
alkylamines. Primary amines can be prepared from nitriles by 
reduction with sodium. The author obtained /3-phenylethylamine 
from phenylacetonitrile in 68% yield, and ^ 5 ^>hexylamin© from 
wohexonitrile. j8‘-Phenyh>opropylamine, CHsPh'CHMe'NHcj, can 
easily be prepared by the action of ammonium formate (2 grams) 
on benzyl methyl ketone (2 grams) at 180—200°. Similarly were 
prepared ^-aminohohexylhemene \p-amino-a- phenyl-d-niethyl- 
pentanel CH 2 Ph-CH(]SrH 2 )-CHoPrA b. p. 121°/8 mm. {hydro-^ 
Monde, CpITi()lSr,HCl, m. p. 230 — 231°), p-mnino-^oct/ylbenzene 

CH2Ph-CH(IsrH2)-[CH2]5-CH3, b. p. 
i45°/75 mm. (hydrocMoi'ide, m. p. 134 — 136°), ajS-diphenylethyl- 
amine, a-phenylethylamine in 65% yield, a-amdnoimhexylhen^ene 

\a-amin e] , CHPh* CH^* CH2pr^, b . p . 

146°/3 mm. (hydroehloTide, m. p. 289°), and a-aniwoheptylhemene 
[a^amino-aM^enylM lSrH2-CHPh*[CH2]5-CH3, b. 145°/ 

15 mm. (hydrochloride, m. p. 185 — 186°), from benzyl ^sobutyl 
ketone, benzyl fi-hexjl ketone, deoxybenzoin, phenyl Moamyl 
ketone, and phenyl ^^.-hexyl ketone respectively. 

Secondary amines, such as di-jS-phenylethylamine, benzyl-0- 
phmyliBopropyUmme, CHsPh-NH-CHMe-CHaPh, b. p. 194°/ 
24 mm. {hydrochloride, m."p. 186'5°), and benzyl-i3-phenylethyl- 
amine have been obtained by reducing with sodium the condensa- 
tion products of ^-phenylethylamixi© and phenyl acetaldehyde, of 
^-phenyh'sopropyl amine and benzaldehyde, and of ^-phenyletliyl- 
amine and benzaldehyde respectively. iBoAm.plimhemylafrhine, 
CHaPr^-CHo-NH-CH^^CH^-OH^Pr^, b, p. 208° /T58 mm. {hydro- 
chloride, m. p. 258 — 259°; stcmnichloride, m. p. 198°), was pre- 
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pared by the coaideiisation of is*oamyl bromide and is’oliexylaiiiine,, 
and imaniylhepti^Imnine, C12H27N, b. p. 229^/761 mm. (liydnh 
chloride, m. p. 235°), ])y th© condensation of is*oamyl bromide and 
?z.-lieptylamin©. 

Tongue-tests proved that the hydrochlorides of jB-ainiiio-a- 
phenyloctaiie, ajS-diphenylethylamine, a-phenylethylamine, benzyl- 
jS-phenylisopropylamine, and isoamylisohexylamine have hypnotic 
action. CiiEMiCAL Abstracts. 

Preparation of Explosives. Thomas Campbell James, James 
Ivor Morgan Jones, and Robert Illtyd Lewis (Eng. Pat., 
130357) . — Trinitropheiiylmefchylnitroamine (tetryl) forms stable 
condensation products with aromatic amines, and these can be 
readily nitrated with warm nitric acid, forming nitro'-compounds 
suitable for use as high explosives. In the case of trinitrophenyl- 
methylnitroamine and aniline, picrylaniline, Cj|H2(N02)3‘NH*CGH5, 
is obtained, and this, when nitrated, yields hexanitrodiphenyl- 
amine. ^ C. A. M. 

Action of Bromine on some Derivatives of Diphenylamine. 
Hugh Ryan and William O’Riordan ( Froc . Boy , Irish Acad ,^ 
1919, 34 , 218—225). — The method given by Berger (compare 
Buisson, Le Probleme des Poudres for the estimation of the 
total amount of diphenylamine, either free or as nitroso-derivative, 
present as stabiliser in a powder, depends on the conversion of th© 
base into its tetrabromo^compound. By boiling the powder with 
dilute sodium hydroxide solution, the diphenylnitrosoamine is con- 
verted into diphenylamine ; the distillate is then treated with 
excess of bromine, and the amount not used in the formation of 
the tetrabromodiphenyl amine estimated volumetrically. 

The authors^ experiments show that the prolonged action of 
bromine on diphenylnitrosoamine in chloroform solution and in 
presence of sunlight yields mainly hexabromodiphenylamine, m. p, 
223° (compare Gnehm, this Journal, 1876, 83), which is also 
obtained under similar conditions from tetrabromodiphenylamin© ; 
the latter represents the first product of the action of bromine on 
diphenylnitrosoamine. 

Since some of the nitro-derivatives of diphenylamine and 
diphenylnitrosoamine are appreciably volatile in steam, and would 
hence accompany the diphenylamine in the distillate of Berger’s 
method, the action of bromine on 4-nitro'-, 2:10-, and 4 rlO-dinitro- 
diphenylnitrosoamines, 2:4-,’ 2 : 10-, and 4 : lO-dinitrodiphenyl- 
amines, and 2 :4 : 8 : 10~tetranitrodiphenylamin© has been investi- 
gated; of these compounds, the first three and the last have been 
found among the products of the interaction of diphenylamine with 
th© oxy-acids of nitrogen. With the exception of the tetranitro- 
compound, all these compounds react with bromine in chloroform 
solution, the only product being in each case a dibromo-derivative. 
The derivatives of diphenylnitrosoamine lose the nitroso-group on 
.. bromination and yield th© same bromo-compounds as the corre- 
; 'ponding nitrodiphenylamines, . ' ■ 
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It is evident that Berger method (see above), and also that of 
Breger (A., 1909, ii, 708), will give untrustworthy results if any 
of the volatile nitro-compounds formed from diphenyl amine in a 
powder escape interaction with the alkali, or if a mixture of tetra- 
and hexa-bromodiphenylamines is formed in consequence either of 
rise of temperature caused by rapid addition of the bromine or of 
prolonged contact of the bromine with the product. 

BihromoA-nitrodi^Jienylamine, Ci 2 Hg 02 lSr 2 Br 2 , forms bright 
yellow needles, softening at 212*^, m. p. 216°. I)ibromo-2 : 4- 
dinitrodiphenylamine, Cj^oHYO^hTgBro, prepared from 2 : 4-dinitrodi- 
phenylamine, forms orange, rhombic prisms, m. p. 195*5°, and may 
be identical with the compound, m. p. 196°, obtained by Leymann 
(AT, 1882, 1057). Dihrom(>2:l6-dirdtrodiphenylamine forms 

felted, yellow needles, m. p. 185 — 186°. Dihromo-4::lQ-dinitrodi- 
ylienylamine forms pale yellow needles, m. p. 247°. T. H. P. 

Action of Nitric Acid and Nitrons Acid on Biphenylamine, 
I. Hugh Ryan and Phyllis Ryan (Proc. Boy, Irish Acad,^ 1918 
34, 194 — 204). — The experiments here described were all carried 
out at the ordinary temperature and at low concentrations 
Under these conditions, prolonged interaction of equivalent 
amounts of diphenylamine and nitric acid in acetic acid solution 
forms only the nitrate of the base, whilst when a greater propor- 
tion of the acid is taken, one portion of the amine is converted 
into a brown, resinous solid and another portion into nitro-deriv- 
atives of diphenylamine, among which the 2 : 10-dinitro-, 4:10- 
dinitro-, and 2 : 4 : 8 : 10-tetranitro-derivatives have been identified; 
in only one experiment was a trace of 2 : 10-dinitrodiphenylnitroso- 
amine obtained. 

Under similar conditions, the nitration of diphenylnitrosoamine 
proceeds quite differently. When two or more equivalents of nitric 
acid are used per one equivalent of diphenylnitrosoamine, the colour 
of the solution changes slowly from orange to orange-yellow or 
yellow, with separation of the sparingly soluble 2 : lO-dinitrodi- 
phenylnitrosoamine. The latter is not formed when only one 
equivalent of acid is employed, the products then being 4-nitro- 
diphenylnitrosoamine, and probably a small amount of 2-mtro- 
diphenylnitrosoamine. When larger proportions of nitric acid are 
employed, the acetic acid solution is found to contain 2:4:8:10?? 
tetranitrodiphenylamine and 4 :10-dinitrodiphenylamine, together 
with other polynitro-compounds which have not been isolated pure, 
Three apparently different dinitrodiphenylamines have been pre- 
pared; all of these are pale yellow and melt with decomposition, 
binary mixtures melting several degrees lower than either of the 
constituents. The fact that these three compounds lose nitric oxide 
when heated may have a bearinsr on the heat tests for nitrocellulose 
powders stabilised bv addition of diphenylamine. 

The action of nitric acid on diphenylamine in presence of nitrous 
acid has also been investigated. In this case, the m*ain product Is 
, always a dinitrodiphenylnitrosoamine, the formation of which is 
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regarded as an indication of the completion of the stabilising action 
of the diphenylamine. 

4i:10~Binif/ro(Up]iemjlmp^^^ (?), obtained by 

the action in the cold of nitric acid of I) 1*43 (6 niols.) on 4-iiitro- 
dipheiiylnitrosoamine (1 mol.) in glacial acetic acid solution, is a 
yellowish-white solid, m. p. 155 — 159^ (decomp.) T. H. P. 

Action of Mitric Acid and Nitrons Acid on Diphenylamine. 
II« Hugh Ryan and Phyllis Ryan (Proc. Boy. Irish Acad., 1919, 
34, 212 — -217. Compare preceding abstract). — Owing to the ease 
with which the iiitroso-group may be split oh from nitrodiphenyh 
nitrosoamines, the action of nitric acid on diphenylamine and 
dipheiiylnitrosoamine has been examined in the inert solvent, 
carbon tetracliloride. In this case, the reactions were complicated 
by separation of the solution into two layers with different relative 
concentrations of the reacting compounds, but in general the nitra- 
tions follow courses similar to' those exhibited in acetic acid. Com- 
bination of the two sets of results gives the following scheme for 
the course of the reaction between nitric acid, nitrous acid, and 
diphenylamine at the ordinary temperature, and at low concentra- 
tions of the interacting compounds : 

• ' ' , , ' 

Diphenylamine 

4 ‘ 

Diplienylnitrosoamine 

4 ' , ^ 4 ' 

4 - N itrod iph eu y Initrosoamine ( 2-H itrodipheny In itro.soaini ne ) 
4-Nitrodiphenylamine (2-Nitrodiphenylainine) 

I I I 

4 ' "4 4 4 

4 : 10-Dinitrodiphenyl“ 2 : 10-Dinitrodiphenjl- (2 : 8-I)initiodiphenyl- 
nitrosoamine nitrosoamine nitrosoaniine) 

4 ; 10-Binitrodiphenyl- 2 : lO-Dinitrodiphenyl- 2 : S-Binitrodiphenyl- 
amine amine amine 

4 4 4 

(2:4: 10-TrinitrodiphenyIamine) 2:4: 8-Triiutrodipheny1 amino 

. Y 

2:4:8: 10-TetranitrodiphenjIamine. 

'The compounds shown in brackets have not been isolated, but 
are probably present in some of the fractions obtained. T. H. P. 

Meltiag Point of Pure Phenol. Hknri Leroux (I. Pharm. 
1919, [yii], 20, 88— 91).— Pure phenol' melts at 40*85^ and 
" boils at 182^/760 mm. 'Phenol is hygroscopic, and the presence 
; ;pf of water lowers the melting point to 40*^. ’ W. P. S, ^ 
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Process for the Preparation of Primary Alcohols. 
SocifeE Chimiqee bes Usines DU RhSne (Brit. Pat.^ 122630). — 
Ethylene oxide readily lends itself to the practical synthesis of 
primary alcohols provided that it is caused to- react on an ethereal 
solution of an aromatic Grignard reagent in the gaseous form at 
temperatures between 0° and 10° instead of in ethereal solution at 
as hitherto employed. Under these conditionsj almost 
theoretical yields are obtained. Examples are given of the 
synthesis of phenylethyl alcohol, ;p-tolylethyl alcohol, p-methoxy- 
phenylethyl alcohol, and 6-methoxy-m~tolylethyl alcohol. [See, 
further, /. Soc, Ghem, Ind., 1919, October.] G. P. M. 

Synthesis of certain Substituted Pyrogallol Ethers ^ in- 
cluding' a New Acetophenetidid© derived from the Ethyl 
Ether of Syringic Acid, Marston Taylor Bogeet and Jacob 
Ehrlich (J. Amer. Ghem. Soc.^ 1919, ,4T, 798 — 810). — ^By con- 
version of the ethyl ether of syringic acid into the corresponding 
chloride and amide, and subjection of the latter tO' the Hofmann 
reaction, the authors have obtained 3 : S-dimethoxyphenetidine, 
which on acetylation yields 3 : 5-dimethoxyacetophenetidide ; this 
compound exhibits marked antipyretic properties, and is not more 
toxic than phenacetin. Syringic acid was obtained in 75% yield 
from 3 :4 : 5-trimethoxybenzoic acid by a modification of Bogert and 
Isliam^s method (A., 1914, i, 532). 

S ib-DimethowyA-ethox^hemoic acid (s'^rinfjic acid ethyl ether)^ 
0Et«C(5H2(0Me)2*C02H, forms lustrous, white, sword-shaped needles, 
m. p. 123 — 124° (corr.), and remains apparently unchanged at 
300°. Its methyl ester, CjoHj^Or,, colourless, rhombic plates or long 
needles, m. p. 64*5 — 65° (corr.), ethyl ester, hexagonal crystals, 
m. p. 46 — 47° (corr.), h. p. 195 — 196°/30 mm., and amide, 
O50TI^gO3“GO“NH2, white, glistening leaves, m. p. 154 — ^155° (corr.), 
were prepared. 

3 : b-Dimeihmy-v-phenetidine (3 : "^-dimethoxy-i^- ethoxy anUme), 
OEtU0H2(OMe)2-NH2, forms pale brown needles, m. p.' 92—93° 
(corr.), and in the air undergoes gradual oxidation to a blue, 
amorphous substance. In aqueous solution, the amine gives a deep 
emerald coloration with ferric chloride and spangles of silver with 
silver nitrate. In concentrated sulphuric acid, it gives a colour- 
less solution, but addition of the solid amine to concentrated nitric 
acid produces a deep crimson coloration, changing to clear yellow. 
When diazotised and coupled with ce-(i8-)naphthol in alkaline solu- 
tion, the amine yields a deep crimson (bright vermilion) dye. 

3 : ^-Dimethoxyaceto-'p-phenetidide (3 : h-dimethoxyA-ethoxy- 
acetanilide), OEt*C0H.-,(OMe)2*NITAc, forms long, white needles, 
m. p. 129° (corr.), and also crystallises with IH^O in whit© prisms, 
tn,. p. 90° (corr.) ; it' is not volatile in a current of steam. 2-Bromch 
3 : B-dimethoxyA-ethoxyacetamlide, was obtained 

crystalline. , • 

3 :5-DimethoxyA-ethoxy phenol, OEt‘C0H2(OMe)f>*OH, to which 
the name liomoandwol (compare Kiliani, A., 1897, i, 91 ; Graebe 
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and Snter^ A., 1905, i, 703) is given, forms long, liairdike, pal© 
yellow needles, in. p. 119*^ (conn), and volatilises slowly even at 
100 *^; it responds to tli© ordinary reagents for free hydroxyl groups. 
l-/o<r/o-3 : OEt*C(;HoI(OM 6 ) 2 , crystah 
Uses in yellow needles, m. p. 53*^ (corr.), and exhibits a powerful 
odour resembling that of iodoform. ^:^-I)im>etliox]/~4z-etyho\T.y- 
yhenyl carl) amide (3 : h-dim ethoxy dmlcin), 

OEt-CcH2(OMe)o*NH*CO*NH2, 

forms white needles, m. p. 182^ (corr.), and, unlike dulcin, is 
practically tasteless. 3 : 5~7)hnetIiaa:y/~4-ethoxy-s<Hphenylcarh- 
amide (3 : h-dimetilioxy-4-eihoxycarb anilide')^ 

OEt*QE[o(OMe)yNH-CO*NHPh, 
forms long, white, hair-like needles, m. p. 185^ (corr.). 3 
oxy-^-ethoxyhenzeneazo-^maphthol (3 : b-dimethoxyphenetidineazo- 
^majiUhol), OEt*C^I-Io(OMe) 2 -N:N*CioHo-OH, forms dark red 
plates with a bronze-Iik© lustre, m. p. 130° (corr.), and dyes silk 
and cotton salmon-pink and wool bright orange, the colours being 
fast against water, soap, dilute acid, and light. T. H. P. 


Cliemical Constituents of Bnlbns Scilla©. Ernst Buschmann 
{Arch, Pharm,, 1919, 257, 79 — 86). — For purposes of investiga- 
tion, it is essential to use fresh material, since the dried substance 
contains so much syrupy matter tiiat the extraction of the active 
principles is practically impossible* 

The coarsely powdered material was repeatedly extracted with 
cold water, and the extracts were treated successively with lead 
acetate, sodium phosphate, and ethyl acetate; the last removed a 
small quantity of yellow, crystalline material, the amount of which 
was too small for further investigation. The presence of choline 
in the residual aqueous solution was ascertained by the isolation 
of its platiiiichloride, m. p. 241°, and aurichloride, m. p. 261°. 
The residue left from the treatment with water was extracted with 
alcohol, and the extract was treated successively with light 
petroleum (b. p. not above 50°), ether, and chloroform. In this 
manner, there were obtained (i) xanthoscillide, lemon-yellow 
needles, 'm. p. 117 — 118^, which in an impure form constitutes 
Merck’s scillin, sciUnterol, m. p. 163 — 164° \acetate^ m, p. 
133—134°; hromoacetate^ m. p. 196° (decomp,)], phytosterol, m. p. 
134° (acetate, m. p. 125 — 126°), and a brown oil (P 0*9248, iodine 
number 57*74 — 60*03, Kdttstorfer number 192-65 — 199*22) in which 
the presence of formic and palmitic acids, probably also of acetic 
or propionic acid and oleic acid, was established ; (ii) a phytosterol- 
glucoside, colourless, slender, indistinct needles, m. p. 290° 
(decomp.) ; and (iii) a small amount of long, slender needles which 
could not be further investigated. 

The aqueous extract which had been treated with lead acetate 
gradually deposited a brownish-yellow precipitate, from which a 
'Strong organic acid was isolated, the investigation of which is not 
.complete,; a brown dye was 'also present. H. W., 
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Some Esters of j9-Nitro- and ^p-Amino-benzoic Acid, S. V- 
Hintikka and Linda Melander (^Ann. Acad. Sci. Fenndcac^ 1919, 
[Al 10 , No. 13; from Chem. Zentr., 1919, i, Sm—SS7).—Bornijl 
p-fiitro'he7izoute, m, p. 134^, is prepared by beating a mixture of 
borneol and p-nitrobenzoyl cbloride. Oamphenilyl 'p~nit7'ohe7izoatc^ 
needles, m. p. 98®, is similarly obtained from campbenilol (m. p. 
68 — 69®, [a] 4- 19*12®). Fenchyl -^-nitroheiizoate crystallises in 
needles, m. p. 108 — 109® (tbe fencbyl alcoliol was prepared from 
fencbon© and bad [aj^^ — 8*43®). Bornyl ^-aminohenzoate, pre- 
pared by reducing tbe corresponding nitro-ester witb stannous 
chloride and bydrocbloric acid, forms needles or large, regular 
crystals, m. p. 144®, whilst its acetyl derivative crystallises in 
plates, m. p. 158®. Eeduction of campbenilyl ;p-nitrobenzoate leads 
to a mixture of tbe ammo-ester, plates, m. p. 165®, and a substance, 
m. p. 126 — 129®. Attempts to reduce fenchyl jp-nitrobenzoate by 
till or stannous chloride and hydrochloric acid, or by zinc and acetic 
acid, led to resinous products. The action of hydrogen in the 
presence of colloidal palladium on an alcoholic solution of the 
fenchyl ester yielded a product, analyses of which gave results 
approximating to those required by the formula C 17 H 23 O 2 N ; it 
was an amino- compound, which, however, could not be purified. 
The ester could not be prepared from a mixture of p-aminobenzoic 
acid, fenchyl alcohol, and concentrated sulphuric acid, which yielded 
an oil, b. p. 166— 168®/ 10 mm., Df 0*9535, 1*5193, the form- 

ation of which was due to the action of sulphuric acid on the 
alcohol; it is probably an unsaturated hydrocarbon of high mole- 
cular weight. H. W. 

Preparation of Organic Stanno- and Stanni-chlorides* 
Illf Compounds of the Amino-acids. J. G. F. Deuce (Chem, 
News, 1919, 119, 73 — 74. Compare 1919, 118, 1, 87). — ^The 
following organic derivatives of stannous and stannic chlorides have 
been prepared and characterised- Anthranilic acid stannochloride, 
C02H*CgH4*NH2,HSnCl3, is prepared by warming 1*7 grams of 
o-nitrobenzodc acid with 3*6 grams of granulated tin and 30 c.c. of 
hydrochloric acid diluted with an equal volume of water. On cool- 
ing, after the solution of the tin, the salt separates in colourless, 
microcrystalline needles, which are washed with diluted hydrochloric 
acid and dried in the air. The salt softens at 85® and melts at 
125® to a colourless liquid. A solution in hydrochloric acid gives 
a white precipitate with mercuric chloride and a brownish-black 
precipitate with hydrogen sulphide. This compound has also- been 
prepared by crystallising the component salts together. Anthranilic 
acid stafirdchloride, (NH 2 *Gf;H 4 *C 02 H) 2 ,H 2 SnCiG, is prepared by 
dissolving 3 grams of the first-mentioned compound in diluted 
hydrochloric acid and passing a slow stream of chlorine through the 
solution for three hours. On concentrating, deliquescent needles 
separate from the solution. This salt was also prepared by crystal- 
lising a mixture of the component salts. m-Aminohenzoic acid 
stannochloride, (NH 2 ;C 6 H 4 *C 02 H) 2 ',H 2 SnCl 4 ; is prepared by an 
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aiialogO'Us method to the first-named salt. It crystallises in a mass 
of feathery needles, in. p, 240^; it is not very soluble in water, but 
til© solution is strongly acid, and boiling does not cans© hydrolysis, 
m-d minohenzoic acid stanmcMoride, (NH 2 *C( 5 H 4 “COi>I:C) 2 ,H 2 SnClrt, 
is prepared similarly to th© corresponding ortho-compound. It 
forms short, radiating masses of colourless crystals, m., p. 193°. 
'p-Aminohenzoic add stannichloindc^ (NH 2 ‘C(;Il 4 ’C 02 T:I) 2 ,H 2 SiiCl(., 
may b© prepared by crystallising^ a mixture of th© cornpoiieiit salts 
or by reducing p-nitrobenzoic acid with tin and hydrochloric acid. 
Attempts to prepare th© corresponding stannochlorid© yielded only 
the stannichloride. This compound crystallises in small, pal© 
yellow, brittle needles, and does not melt at temperatures tip to 
315 ^. Stdjihanilic add danmcJiloride, 

(NH2-G6ir4*S03H)2,H2SnCl6, 

is prepared by crystallising a solution of the component salts from 
hot diluted hydrochloric acid. It forms a white, microcrystalline 
powder which is sparingly soluble in cold water. With warm water, 
metastannic acid separates ; the salt does not melt, but darkens and 
decomposes at 270°. 4:-AminophthaUe add stanno chloride ^ 
(NH2‘CoH2[G02H]2)2,H2SnCl4, 

is prepared by reducing 4-nitrophthalic acid with tin and hydro- 
chloric acid. It forms short, white needles, m. p. 274°; it is soluble 
in cold water, but hydrolysed on heating. 4:-A7nino'phthaUe add 
StanmcMoride, (NH2*G(}H^[C02H]o)2',H2SnGl6, is obtained by warm- 
ing 2 grains of 4-nitrophthalic acid and 6*9 grams of stannous 
chloride with 100 c.c, of diluted hydrochloric acid for two hours. 
It forms small, pale yellow crystals, m. p. 182°. Am,inosalicylic 
add stannichloride, (NH 2 *C 6 H 3 [ 0 H]-C 02 H) 2 ,H 2 SnCl,^, is prepared 
by reducing nitrosalicylic acid with stannous chloride in alcoholic 
hydrochloric acid; it forms small, brown, prismatic crystals, m. p. 
128°. It is soluble in water, but is hydrolysed on warming. 

J. F. S. 

Heterocinnamic Acids of Erlenmeyer, jnn. A. Wb JL be 

Jong (Prac, K. Akad. Wetensch^ A.msterdam, 1919, 21, 
1048—1054). — The author has repeated the experiments of Erlen- 
meyer by which the heterocinnamic acids were stated toA}© formed, 
and is unable to obtain these substances. It would there'fore appear 
that these compounds are not pur© substances and cannot be 
obtained from pur© cinnamic acid. J. F. B* ^ 

- Constitiitioii of the iaoAtropic Acids. L. Smith {Lunds 
LJniv, ArBskr., 1919, [ii], 14, 3—16; from Ghem, Zentr,, 
1919, i, 834 — 836). — Anhydrous atrolactic ■ acid is smoothly trans- 
formed into c&4>oatropic acid when heated at 140—160° in an atmo- 
sphere of carbon dioxide; at 200°, a mixture of the a- and Aacids, 
'containing about 33% of the latter, is formed. Concentrated alkalis 
oonvert the a-acid into the i9-acid. It is therefore possible that th© 
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acids are' civ-^'/'a'/i-y-isO'merides, whicli is consistent with tlie foriiiiiite 
previously proposed for them : 


CHq— ”CH2 

PhC— CPh 

COgH COgH 

(I.) 


OO2H 


Ph 

\x 

OH5 

/\ 

H 00,H 
(II.) . 


\/\/ 


Mev 


'C„H 


co2H^°"^o„e 


Yc< 


Me 

CO2U 


(III.) 


Til© choice between these formulae is rendered possible by the 
fact that the first contains two similarly situated asymmetric carbon 
atoms ; the second has two dissimilar atoms, whilst the third does 
not possess an asymmetric carbon atom. Since a- and jS-^'soatropic 
acids can be resolved by phenyiethyiamine, formnlse I and III are 
excluded. If the acids are really m-imws-isomerides, it should be 
possible to obtain the active t7*ans4oicm from the active ciVfomi, 
and this can actually be effected by the action of sodium ethoxide 
on the <f-a>acid, whereby the d-p-acid is produced. The action of 
alcoholic hydrogen chloride on the a-acid leads to the formation of 
a hydrogen ester which, when hydrolysed, yields a mixture of a- 
and j8*4soatropic acids. The conversion, however, does not occur 
during esterification, as Liebermann assumed, but during hydro- 
lysis. The hydrogen ester of the a-acid is an a-compound which, 
when hydrolysed ih the cold, yields a-acid mixed with only 10% of 
the 0-isomeride. The hydrogen ester of the /8-acid belongs to the 
j8-series, and, contrary to Liebermann’s data, cannot be- converted 
b/ heat or by crystallisation from acetic acid into the a-isomeride. 
^-e^oAtropic acid and its hydrogen ester yield only jS-acid and 
decomposition products when treated with acetic acid and concen- 
trated hydrochloric acid. Attempts to effect the interconversion by 
means of ultra-violet light were unsuccessful. 

a-?'so A tropic acIH, ni. p. 238*5 — 239® (corr.), or rather lower 
when heating is effected too slowly, is best prepared by heating 
anhydrous atrolactic acid in an atmosphere of carbon dioxide during 
thirty hours at 140 — 160®. It is converted by boiling alcoholic 
sodium ethoxide or aqueous barium hydroxide solution into 
/3-woatropic acid, m. p. 208*5 — 209® (corr.). The latter can be 
resolved into its components with the aid of Z-phenylethylamine in 
aqueous-alcoholic solution, when the salt of the rZ-acid separates. 
d-P-isoAtropic acid has m. p. 196*5 — 197*5^ (corr.), [a]^^ 4* 8*95® in 
alcoholic solution, A trc>pi>c acid^ m. p. 196*5—197®, 

[a]p —8*8® in alcohol, is similarly obtained by the help of eZ-phenyl- 
ethylamine. d-a-iso4 acid, prepared by resolving the r-acid 

with ^Z-phenylethylamine, has fa]j^ + 7*25® in alcoholic solution, 
m, p. 239® after darkening, and softening at 234® when not too 
slowly heated, , l-aAmA tropic acid is isolated from the residues left 
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from the separation, of tlie ^^^-isomeride or by treatment of the 
l^vorotatory mixture of acids wbick is then produced with Z-pheiiyl- 
ethylamin© ; it has [a]jj --7*26^ in ethyl-alcoholic solution. Ethyl 
hydrogen ^Asoatropate crystallises in plates, m. p. 116^ (corr.). 
Ethyl hydrogen aA'&oatropate has m. p. 186^. H. W, 


Campheiiecamplioric Acid. S. V. Hintikka {Ann, Acad, ScL 
Fennicae, 1919, [d], 6 , iii; from Ghent. Zentr., 1919, i, 839 — 840). 
— It has been shown previously (A,, 1914, i, 409) that carbo- 
camphenilon© is formed by the dry distillation of lead hydroxy- 
camphenilanate, and is converted by hydrogen peroxide into 

camphenecamphoric acid, 

i, 973). Doubt has been cast on the validity of this formula 
by Aschan (A., 1914, i, 692), but it may be regarded as established 
by Lipp's synthesis of the acid (A., 1914, i, 542) and by the com- 
plete synthesis of camphenilone (A., 1914, i, 852). The results of 
further investigations are most readily explained with the help of 
Lipp’s formula. The constitution of carbocamphenilone (annexed 
formula) follows from its reconversion by 
OHg — OH — ‘CMe^ sodium hydroxide into hydroxycamphenilanic 

OH CO ^'Cid. When camphenecamphoric acid is dis- 

j 2 j tilled under ordinary pressure (Aschan, A., 

CHg-'-OH — CO 1911, i, 797), it yields a liquid, unsaturated 

acid, C 9 H 34 O 2 , and an acid, C 10 H 14 O 3 , m. p. 
134°; the former probably has the structure (I), since, when reduced 
with hydrogen in the presence of palladium, it gives an acid, 
C,H ,60 2 ) wiiicli 3.pp63*rs ijo "b© idditic&l witli diliydroc&rnpliocBSiiic 
acid (II) (Bouveault and Blanc, A., 1908, i, 134; 1909, i, 108; 
Hintikka, A., 1914, i, 838). 


Hsj-CH,— (fJiCMejj 
H(COjH)-CH5 
(I.) 

CHj CHg 

(III.) 


(jlH2--CH2-(5)H-CHMe2 
CH(002H)-gH5 . 

(II.) 

(jJHj-CHs-OH-OMea-COjH 

CH=~OH 

(W.) 


For purposes of comparison, cycZopentanewobutyric acid (III) has 
been prepared, since the formation of the corresponding unaaturated 
acid (IV) by the decomposition of camphenecamphoric acid is a 
possibility. The ketonic nature of the acid, CmHj^Og, is confirmed 
by the isolation of a phenylhydrazone ; since the acid is converted 
by cautious heating with potassium hydroxide solution or by boil- 
ing with alcoholic sodium methoxide or ethoxide into camphene- 
oamphoric acid, it may he regarded as camphenilone-a-carboxylic 
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acid (annexed formula). It is probably identical witb. tbe acid 
obtained by Houben and Willfroth. (A., 1913, 

CH 2 *CH "CMcg i, 970). The dry distillation of a number of salts 

of campbenecamphoric acid bas been further 
I ^ investigated. Tbe lead salt yields campbenilone, 

CH 2 *C(CX) 2 H)*CD wbicb is also obtained to some extent from tb© 
iiranyl and ferric salts, but not from tbe 
calcium or copper salt. 

Tbe following data are recorded. Hydroxycampbenilanic acid 
bas m. p. 176 — 177°, is optically inactive, and gives campbenilon© 
witb lead peroxide and sulpburic acid. Tbe acid, pre- 
pared by reduction of tbe acid, bas b. p. 138 — 139°/ 

10 mm., and is vstable towards permanganate ; tbe corresponding 
amide forms leaflets, m. p. 169°. cja^oPentanei^ohiityric acid is a 
readily volatile oil prepared by the catalytic reduction and sub- 
sequent hydrolysis of ethyl ci?/c?opentene?bobutyrate ; tbe correspond- 
ing amide has m, p, 141 — 142°, whilst cjclopentenehobutyramide 
melts at 136 — 137°. Tbe 'phenylhydrazone of campbenilone-a- 
carboxylic acid, has m. p. 142 — 143°. H. W. 

Oxidation of Benzaldoxime. J. Bougault and P. Eobik 
(Compt. rend., 1919, 169, 341 — 343). — ^^Tbe oximes of tbe aldehydes 
wbicb would apparently be formed by tbe elimination of carbon 
dioxide from a-ketonic acids during oxidation witb iodine and 
sodium carbonate do not give on similar treatment tbe same pro- 
ducts of oxidation as tbe oximes of the a-ketonic acids themselves. 
Thus, whilst tbe oxime of pbenylglvoxylic acid gives benzonitrile 
and dipbenylglyoxime peroxide, neither of these substances could 
b© detected among the oxidation products of benzaldoxime. Tbe 
oxime was treated in benzene solution witb aqueous sodium 
carbonate and iodine. A precipitate of benzaldoxime peroxide, 
CHPb!br*0*0’]Sr!0HPb, was formed, and from tbe benzene layer 
benzoylbenzaldoxime, CHPbllSr-OBz, and dibenzenyloxoazoxime, 

CPh^^Q^CPh, were isolated and identified. Tbe latter two 

substances were separated by forming tbe easily decomposed iodine 
additive product of dibenzenyloxoazoxime, wbicb is almost insoluble 
in ether. G-. P. M. 

Ptmgency' of Synthetic Aromatic Ketones Related to 
Zingerone. Leonorb Kletz Pearson (Pharm, 1919, 103, 
78 — 80). — Tbe substances are of tbe type CHPbtCH*CO*E and 
CH 2 Pb*CH 2 *CO*E, where one -or more hydrogen atoms of tbe 
benzene nucleus is replaced by one or more hydroxy- or metboxy- 
groups, and where E represents the methyl, ethyl, or phenyl radicle. 
Similar compounds have been studied from the same point of view 
by Nomura and Nozawa (A., 1918, i, 438 ) ; the authors have, how- 
ever, been able to make several additional generalisations. 

The primary, unsaturated condensation products alone, with the 
exception of o -hydroxy styryl methyl ketone, develop no appreciable 
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pungency on long contact witli tlie tongue; in alco'iiolic solution, 
tlio pungency appears, as a rule, slowly. In tli© case ol tlie corre- 
sponding saturated compounds, tlie pungency develops quickly, botli 
alone and in alcokolic solution. i8-3 :4"Metliylenedioxyplienyl- 
etliyl methyl ketone is an e'Xception in that it develops no appreci- 
able pungency by itself. In every case, the imsatiirated ketone 
was much more pungent than the corresponding saturated com- 
pound. The replacement of .the hydrogen of the phenolic hydroxy- 
group of zingerone by an acyl radicle appears to have very little 
effect on the pungency of the compound. On the other hand, 
3 : 4-methylenedioxystyryl methyl ketone and 3 : 4-methylenedioxy- 
phenylethyl methyl ketone, though containing no free hydroxy- 
groitps, are much more pungent than the corresponding 4-hydroxy- 
3-methoxy-derivatives, to which they are closely related. 

The replacement of the mci^a-hydrogen of the benzene nucleus in 
p-hydroxyphenylethyl methyl ketone by a methoxy-group brings 
about a decided increase in pungency. The substitution of a 
bromine atom in this position appears tO' have a similar effect. 

An increase in the weight of the side-chain causes a decided 
increase in the pungency of the compound. The exceptional 
pungency of o-hydroxyst 37 Tyl methyl ketone is an outstanding 
feature of the experiments. 

The experimental method of testing the substances consisted in 
dissolving the compound (OT gram) in alcohol (10 c.c.), diluting 
1 C.C. of this solution to 3 c.c. or 10 c.c. -with water or alcohol (or 
a mixture), and continuing the dilution in this way until the 
pungency was found to have become imperceptible. In the case of 
the more concentrated alcoholic solutions, one or two drops were 
placed on the tongue ; the effect of the alcohol rapidly disappeared, 
and the pungency became perceptible. With more dilute aqueous 
solutions, a quantity was taken into the mouth and allowed to 
remain there for about three seconds. 

4:-]I'}fdroxy-^-wHliOfr.yHpryl ethyl hetone, prepared from vanillin 
and methyl ethvl ketone,' is an almost colourless, crystalline solid, 
m, p. 04°. d :i-D'dhydroieyHyryT metliyl hetone forms pale bro-wn 
cubes, m. p, 176°. ' , H. W. 

Halogenation ®f Jixglone : New Type of NapMlialeiie Byes. 
A. S. Wheeler and J. W, Scott (.7. Awer, Hhem, Sac., 1919, 41, 
833—841). — -Treatment of juglone (5-hydroxy-l : 4-naphthaqumone) 
in acetic acid solution in the ccld with chlorine or bromine yields 
juglone dicHoride or dibromide, which loses one molecule of 
hydrogen haloid under the action of alcohol, giving 2-cMoro-(or 
bromo") juglone f2-chloro~(or bromo-)5-hydroxy-l :4-naphthaq urn- 
one] . In hot acetic acid solution, the action of chlorine on juglone 
forms ,2 : 3-dichloTo-5-hydroxv-l :4-’nanhthaauinon©, whereas that of 
bromin©' under similar conditions yields 2:3:8"tribronio-6-hydroxy- 
A,:4-naphthaqumone; both these ■ compounds form acetyl deriv- 
,,,;'atives, 'and; treatment of the ' tribromo-derivativ© with alcoholic 
hydrochloric acid gives 8-chIoro-2 : 3-dibromo4 : 4-naphthaquinon©, 
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Furtlier, tlie S-bromine atom of tlie tribromo-compo-iind is replaced 
by bydroxyl by tbe action of alcobolic sodium liydroxide_, 

2 : S-dibromo-5 : 8-diliydroxy-l : 4-iiaplitbaquinone resulting. 

Tbe tribromojuglone is a brilliant red compound, and constitutes 
a iiaplitlialeiie dye of a new type. Its sodium salt, readily pre- 
pared by shaking its ethereal solution with aqueous sodium 
carbonate, is an indigo-blue compound, and dyes silk a hn© cham- 
pagne colour and wool a tan colour, which may be modified by the 
use of mordants; in both cases, the colour is fast against washing 
and ironing, and fades only after long exposure to a southern light. 
Cotton requires a mordant, and, when tannin is used in this 
capacity, assumes an ecru colour. According to- its constitution, 
jiiglone itself should act as a dye, but attempts to prepare its sodium 
salt result in its oxidation, whilst careful halogenation of juglone 
in the cold yields an unstable additive product. 

b-TIydroxy-1 : i^-najphthaqtdnone 2 : S-dicMoride Quglone dri- 
chloride)^ C,nH«0,Cl 0 , forms lemon-yellow plates, turning brown at 
150° m. p. 159—160°. 

2-Ohloro~h-hydroxy-l : i-naphthaguinone {2’ChIorojvpIone)^ 

CioH.OgCl, 

forms small, flat, yellowish-brown needles, and emits violet vapour 
at above 130°, m. p. 166°. Its acetyl derivative, Ci.-)H 704 C 1 , crystal- 
lises in transparent, brownish-yellow plates, m. p. 147°. 

2 : Z-Bicliloro-^-liydroxy-1 : 4:-naphthaqidnone (2 : Z-dicMoro- 
juglone), forms lustrous, golden-brown needles, m. p. 

149° (dark red liquid) ; its acetyl derivative, Cjfillj^P^CL'OAc, forms 
yellow plates, m. p. 154° (dark brown liquid). 

^ y drone v-1 : A-napMhaquinone 2 : Z-dilyrom-ide {juglone di- 
hromide), CjoUfjO.^Bro, forms rosettes and fan-shaped groups of 
yellow, pointed prisms, m. p, 109°. 

2-Bro<m>o-^diydroxy-l : 4:-nanhthagui7iane (2-hromojnrdon c), 

C^oHr.Oj^Br, 

forms clusters of translucent, yellowish-brown plates, m. p. 166° 
(almost black liquid). Its acetvl derivative, Cij^H^PoBr'OAc, forms 
golden-brown plates, m, p. 148° (dark yellow liquid). ^ 

2 : 3 : S-Trihro77io-b-hydroxy-l : A-maphthaquinone (2:3*. S-/n?)romo- 
jvglone), forms brilliant, deep red needles, m. p. 170°, 

and dissolves in concentrated nitric or sulphuric acid with a red 
coloration, and in hot sodium cai'bonat© solution, yielding a purple 
liquid quickly changing to red. Its sodium derivative, 

CioHoO^^Br^Na, 

dissolves readily in water or alcohol, and its acetyl derivative, 
C 3 f)Ho 02 Brj^* 0 Ac, crystallises in silky, yellow needles, m. p. 186°. 
Attempts to meth3date tribromojuglone were unsuccessful, and 
oxidation by means of nitric acid or alkaline permangailate solution 
gave no definite product. 

Z-€hloro-2 : Z-^Al>rom>o-^-hydromy-l : 4c-naphthagumone (B-cMoro-^ 
2 :Z-dAhr(rm.o jiiglone), C^^'^.^O^ClBro, forms golden -bronze plates, 
ni. p. 152° (dark red liquid). 

2 : 3-Dihfomo-5 : S-dihydroxy-l : 4:-naphtJmqmnane ' (2 : Z-dihrofUrtt- 
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S-hydraxyjuglone)^ CioH 404 Br 2 , forms small, golden-brown, pris- 
matic needles, and emits vapour at about 160^, in. p« 236^ (black 
liquid). T. P. 

Solubility of Campbor in Water. H. Leo and E. Eimbach 
{Biochem. ZeiUch,, 1919, 95, 306 — 312). — The solubility of camphor 
in water at the ordinary temperature is 1 in 598. In Einger’s solu- 
tion under the same conditions, it is 1 in 577. The solubility falls 
with rise in temperature. The dissolution of camphor in water is 
an exothermic process. J. C. D. 


Essential Oil of Perilla citriodoray Makino™ Heisabiteo 
Konbo and Seitaeo Yamaguchi (J. Pharm. Soc. Japan^ 1919, 446, 
263 — 275 ). — PerUIa citriodora, Makino, which belongs to the 
Lahiateae group, is known to contain an essential oil in an amount 
2 — 3% of the weight of the dry leaf, having I) 0*911 — 0*913; 
59*26% of the oil is citral. The aiithors have investigated the 
chemical nature of the remaining portion of the oil after the citral 
is removed. This oil, after being dried over calcium chloride, can 
be distilled into five fractions under 25 mm, pressure: (1) 90 — 100°, 
49%; (2) 100—120°, 5%; (3) 120—130° 9%; (4) above 130°, 6%; 
(5) residue, 31%. From the first fraction they have isolated a sub- 
stance which they have named pcrillen, b. p. 185 — 186°, 0*9017, 

1*47053, [a]p zero. Analysis gives the empirical formula 
There are only a few substances known to occur in plants 
having a similar composition, the best known being carvone and 
myrroL Perillen differs from the former in b. p. and odour, and 
from the latter by the fact that the purple colour with bromine 
quickly changes to green. It contains one furan nucleus, one 
methyl group, and one side-chain with one double bond, which on 

oxidation yields CH.Pr^-CKpCOoH. 
The annexed formula is suggested for 
this new oil. JDihydropenUen is 
\ ' obtained by reducing perillen, b. p. 

Q 182°, 1)22 0*8852, 1*45702. From 

* the remaining fractions there was 

obtained a compound, b. p. 251°, 0*9088, 1*50176, 

[a]yj —4*358° which is concluded to be a sesquiterpene. 

Chemical Absthacts, 


HC 


~[]Me 

C^CH^-CHg-CMelCHg 


Uzarin from Gomphocarpus Root. Ludwig Ivoflee (Arch. 
Pharm. , 1917, 255, 550 — 552). — ^Uzarin (compare Hennig, A,, 
1918, i, 94) may be readily obtained by extracting the root known 
as GomphocaT'fMis spec., or Wasicky's ithongua (Ber, deut. Pharma 
Ues.,. 1916, 26, 267), with methyl alcohol on the water-bath, 
evaporating the alcohol, treating the residue with boiling water, 
filtering the hot solution, and recrystallising the uzarin which 
separates on cooling, first from a mixture of methyl alcohol and 
ether, and afterwards from boiling water. The percentages of 
UKarin obtained in this way from the two products were 4*84 and 
'^'*70 respectively. Uzarin has a slightly bitter taste^, and is pro- 
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cipitated from aqueous solution by tannic acid^ excess of wbicli 
redissolves tlie precipitate. Various colour reactions of tb© gluco- 
side are described. It begins to decompose at 190^. T. H. P. 

Meconic Acid and its Behaviour in the Estimation of 
Morphine in Opium. A. Heidusohka and M. Paul {Aroh. 
Fharm,^ 1917, 255, 482 — 496). — ^Ammonium meconate separates in 
crystals containing IHgO when prepared in aqueous solution or in 
the anhydrous form, (NH 4 ) 2 C 7 H 207 , when prepared from meconic 
acid and ammonium acetate in absolute alcoholic solution } the salts 
are neutral towards iodeosin and dimethylamino azobenzene. 
Calcium meconate has the formula CyH^O^Ca, or, when dried at« 
110°, Ci 4 H 20 i 3 Ca 2 , both salts being neutral towards the above 
indicators; the solubility of the former in A/lO-ammonia solution 
was measured at 18°. 

The meconic acid contained in opium does not affect the results 
obtained in estimating the morphine by precipitation with 
ammonia (compare this vol., ii, 437). T. H. P. 

Physiologically Active Constituents of Certain Philippine 
Medicinal Plants. III. A, H. Wells (PhiUppme J. Sci., 
1919, 14, 1 — 7). — The dry wood of ArcarCg&liua fima (Linn.) con- 
tains 4*8% of berberine, probably a higher percentage than that in 
any other Philippine plant. As the wood is soft and porous and 
contains but little extractive matter, the recovery of the alkaloid 
is simple, involving merely maceration with 95% alcohol, evapor- 
ation of most of the alcohol, and the recrystallisation of the salt 
formed by the addition of a mineral acid to the concentrated 
liquor. The plant is therefore an excellent soui'c© of the drug. 
Cassia siamea (Lam.) occurs only in cultivation as a shade tree. 
The pods, leaves, and branches contain a poisonous alkaloid having 
the empirical formula The rhizomes of Geodorum 

nutans contain about 14% of a water-soluble adhesive gum of 
exceptional strength and lasting power. Ooriaria intermedia^ 
known in Hew Zealand as ^Hoot plant, contains small quantities 
of a poisonous gliicoside in its leaves and fruit. G. E, M. 

Syntheses in the Cinchona Series. I. The Simpler 
Cinchona Alkaloids and their Dihydro-derivatives. Michael 
Heibelbebgbe and Waltee A. Jacobs (<7. Amer. Chem, 

1919, 41, 817 — 833). — The reduction products of various cinchona 
alkaloids and certain synthetic homologues of these products are 
described. The reduction of cinchonine, cinchonidine, quinine, and 
quinidine to hydrocinchonine, hydrocinchonidiiie, hydroquinine, and 
hydroquinidine was readily effected by means of palladous chloride 
in dilute sulphuric acid solution (D.B.-P, 252136). The properties 
of the hydrogenated alkaloids obtained agree with those recorded 
for the natural compounds. Hydrocupreine may be prepared in 
large quantity by de-etherifying hydroquinine by means of boiling 
aqueous hydrobromic acid. 

Hydrocupreine and its ethyl ether,, which, as derivatives of hydro- 
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quinine^ are l^vorotatory, are compared with the corresponding 
ae.^trorotato-ry stereoisomerides derived from hydro quinidine, 
TliesCj which are named hydrocupreidine and etliylhydrociipreidiiie,, 
have not been previously described, although the former was 
evidently obtained crystalline by Forst and Bohringer (A., 1882, 
1306) by heating hydroquinidine with hydrochloric acid in a sealed 
tube. Hydrocupreidine is readily isolated from hydroquinidine by 
the nietliod used for preparing its Isevorotatory isomeride, hydro- 
cupreine, and it is easily converted intO' its ethyl ether by means of 
ethyl sulphate and alcoholic alkali. 

Quinicine was prepared by isomerisation of quinidiiie in accord- 
ance with Miller, Rohde, and Fusseneggei' s instructions (A., 1901, 
i, 95), and was readily isolated in good yield as the monohydro- 
chioride, which was unobtainable by other workers. 

sec-Octylhydrocupreine dihydrochloride, recommended in 
Germany during the war, under the name “ Vuzin,^' for the treat- 
ment of infected wounds, has also been prepared by the authors. 

The values given for the optical rotations are calculated from the 
formula [a] = 100a/?c, c representing grams of substance per 100 c.c. 
of solvent; for low concentrations, these values are close approxim- 
ations to the true ones.. 

The properties of the anhydrous hydrochlorides of the bases are 
as follows: cinchonine, softens at 175^, ni. p. 217 — 218^‘ (slow 
decomp.), [a]??'"* -f- 177*4^ (c= 1-083); cinchonidine, softens at about 
160—170^, m. p. 242^ (slow decomp.), (c = l'214); 

quinine, melts to a Jelly at 154 — 160^, ~ 149*8'^ (e;==r322); 

quinidiiie, in. p. 258 — 259^ (decomp.) with previous darkening and 
sintering, [ajl" -f 200*8° (c = l*3); hydroquinidine, m. p. 206 — 208°, 
[a]fj —123*9° (c = 1*113); hydrocinchonidine, m. p. 202 — 203°, 
Wd '~S9*4° 1*197). 

Hydrocupreine, prepared as described above, forms faintly cream- 
coloured plates, and at 185 — 190° swells and evolves gas, with form- 
ation of an adherent, glassy mass, which liquefies completely and 
darkens at 230°; [aJfS — 148*7° (c — B13) (compare Giemsa and 
Haiberkann, this voL, i, 33). The hydrochloride, CiQH2402Ng,HCl, 
forms anhydrous, radiating masses of needles, blackening at above 
255°, m. p. 280° (decomp.; rapid heating), [ajp’’"' - 132*3° 
(c = 0*945). The dihydrobromid© (-1-21120) forms leaf-like aggre- 
gates of irregular prisms; the anhydrous salt turns yellow and 
softens to a Jelly at about 180 — 190°, gradually liquefying at higher 
temperatures. ■ The nitrate forms rosettes of anhydrous, flat needles, 
m. p, 220—222° (darkening). 

Ethylhydrocupreine hydrochloride (compare Giemsa and Haiber- 
kann, lac. dt,) forms anhydrous, rhombic crystals melting at 
252—254° to a brown, turbid liquid, which rapidly clears, 
[a]^^ —123*6° (c =0*959). The hydrobromide forms aggregates of 
anhydrous rhombs, m. p. 258 — 259° (darkening), the dihydro- 
bromid© (-fO'SHgO), greenish-yellow crusts of rhombic crystals, and 
the methiodide, glistening, pale yellow plates, m. p. 196 — 196°, 
[a]r -113*0° (c::;=0‘992). ' . ■ 

t"; «ec.-Octylhydrocuprein©' dihydrochloride ('^vumn'^) forms pal© 
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yellow sheaves and rosettes of slender needles the 

anhydrous salt softens slightly above 140® melts to a jelly at 
157 — 160®^ and liquefies completely at 190 — 195® (evolution of gas). 

Hydrocinchonine hydrochloride was prepared (1) fro-m the 
alkaloid occurring naturally as a by-product in the oxidation of 
commercial cinchonine to cinchotenine, and (2) from the base pre- 
pared by reducing cinchonine by means of palladium and hydrogen. 
Both salts ( + 2H2O) conformed to Borst and Bohringer’s descrip- 
tion (A.j 1881, 620). Anhydrous salt (1) darkens above 180®, m. p. 
220 — 221®, 155*2® (c = 0*796), whilst (2) darkens slightly 

above 200®, m. p. 221 — 223® (evolution of gas), [a]f? 4- 159*3® 
(c = 0*741) (compare von Arlt, A., 1899, i, 962). 

Hydroquinidine hydrochloride (compare Borst and Bohringer, 
A,, 1882, 1306) darkens at about 270® and decomposes at 273 — 274®, 
[a]‘g +183*9® (c = 1*278). 

IIydroci¥preidine (annexed formula) forms glistening, cream- 
coloured, hexagonal plates ( + 0*5 — IH^O); the anhydrous base 

softens to a jelly above 170® 

.-OH(OH)-CH OH 



N-CHg-CH^' 


and liquefies completely at 
about 195®, [a] r+ 253*4® 

-OH (in alcohol; c = 1*422). In 
chemical properties it is 
^ strictly analogous to its 

Isevorotatory ster eoisomeri de . 
The hydrochloride^ Ci9H2402N2,HCl,Ha0, forms rosettes and sheaves 
of prismatic needles, and, when anhydrous, has m. p. 231 — 233® 
(darkening), [a]!* +194*2® (c== 0*618); its aqueous solution is yellow. 
The dihydrohromide forms anhydrous, pale yellow, glistening plates, 
and turns yellow when heated, but does not melt at 275®. The 
hydriodide forms pink, rhombic plates ( + H2O), m. p. 209 — 212® 
(anhydrous). The nitrate forms cream-coloured rhombs ( + H2O), 
the anhydrous salt turning yellow and softening to a jelly at about 
160®, and liquefying completely at 175 — 180®. The meihiodide 

forms glistening prisms, m, p. about 295® (decomp.), [a]|? +202*6® 
(in 50% alcohol; c = 0*555), 

Mlthylhydrocupreidi^ (ethyl ether of hydrocupreidine), 

forms rosettes and sheaves of slender needles, m. p. 197*5 — 198®, 
showing slight preliminary softening and resolidifying a few 
degrees below the melting point; [cxjf*'* + 212*8® (in alcohol; 
(•=: 1*008). The hydrochloride forms nacreous aggregates of flat 
needles and long, narrow plates ( + 4H.2O) , with a slightly bitter 
taste; the anhydrous salt sinters to a jelly at 140 — 155®, m. p. 
258—260®, [a]o +183*3® (c = 0*592). The hydrohramMe forms 
anhydrous, rhombic crystals, m. p. 250*5 — ^253® (slow decomp.). 
The dihydrohromide forms radiating masses of slender, silky needles 
( + 0*5H20), the dried salt turning yellow above 130®, melting to a 
jelly at about 175—185®, and swelling and evolving gas at 
200 — 205®. 'The m^ethiodide forms rhombs and prisms, decomposing 
at 253 — "255®, [a-]B + 189*6® (in methyl alcohol; c = lT31). 

' ^Quimcine hydrochloride^ C2oH240olSr2,HCl, which may readily be 
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prepared directly from the base, forms arborescent aggregates of 
minute leaflets, m. p. (1) 179—180^, (2) 180—182°, [a]g^ (1) 
+ 16-26° (c = 0*80), (2) +13*7° (c = 1*861). T. H. P. 

' Stereochemistry of Hyoscine* Hakold King (T,, 1919, 115, 
974—982). 

' Preparation of 6-Hydroxy-2-plieiiyIpyridiiie"5-carl30xylic 
Acid» Chemische Fabeik aue Actien voem. E. Schering (D.R.-P. 
312098; from Ghem. Zentr,^ 1919, ii, 852). — The process depends 
on the oxidation of 2-piienylquinolin6 bases, substituted in 
the benzene nucleus, by potassium permanganate in acid solution. 
Examples are cited of the oxidation of 8-metboxy-2-pbenylq^uinoliiie, 
8-bydroxy-2“pbenylquinoiine, ^-ethoxy-^-'plienylqumoline^ m. p. 
132° (prepared by beating the corresponding 4-carboxylic acid at 
250°), and %^amino-%f}henylqmnolin6^ m. p. 122 — 123° (prepared 
by heating the corresponding 4>carboxyIic acid above its melting 
point). %-Hydroxy^2-fherhyl'pyridine-'h-carhoxylic acid (^-yhmyl- 
pyridone-b-carhoxylic acid) forms colourless crystals, m. p. 280 — 281° 
(oorr.), 287 — 288° when rapidly heated, and is transformed at 300° 
into 2-pEenylpyridone. A sulphonic acid is produced when it is 
treated with sulphuric acid containing 15% of SO3 at 150 — 160°. 
The aqueous solutions of the alkali salts are slightly fluorescent. 
The acid is used medicinally. ^’Rydroxypyridinc~2ih-dicarbQxylic 
acid, m. p. 287 — 289° (decomp.), is obtained as a by-product during 
the oxidation of 8-methoxy-2-phenyiquinoline. H. W. 

Dyes Derived from Quiaolinic Acid, Praphulla Chandra 
Ghosh (T., 1919, 115, 1102—1105). 

Crystallography and Optical Properties of Pinaverdol. 
Edgar T, Wherry and Eldiot Q. Adams {J. Washingtmi Acad. 
Sci., 1919, 9, 396 — 405). — Pinaverdol, or 1 : 1^ : G^-trimethyH^o- 
cyanine iodide, is used as a sensitising dye for photographic plates. 
The crystals are monoclinic (‘^ peri-rhombic with a:h: £5 = 1*1014 : 
1:1*6063, i3 = 88°20^, and they vary from prismatic to tabular in 
habit in different preparations. They display brilliant reflection 
pleochroism with metallic colours; faces in the prism-zone are 
brass-yellow, whilst those nearly perpendicular to the vertical axes 
are bronze-violet; faces lying between these display intermediate 
colours, usually a brilliant metallic-green (beetle-green). Crystals 
less than 0*02 mm. in thickness transmit light and show strong 
absorption and pleochroism. Refractive indices, a about 1*58, 

and y more than 1*75, probably near 2*0; optically negative. 

ii. j. s. 

Isolation of the Iodine Compound which Occurs in 
Thyroid. ' E. 0. Kendall (/. Bioh Chem,,^ 1919, B9, 126 — 147).— 
Hydrolysis of the fresh thyroid glands is effected with aqueous 
'Sodium hydroxide for twenty-four hours. A quantitative se|)a'ration 
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of the -fats as sodium soaps is then possible, and a perfectly clear 
alkaline filtrate of the hydrolysed tissue is obtained* ' On acidifica- 
tion of this solution, a fine, fiiocculent precipitate separates which 
contains, approximately 26% of the total iodine. The total iodine 
is .therefore divided into acid-soluble and acid-insoluble fractions* 
The, proportion found in each fraction is remarkably constant, and 
it is suggested that the ratio expresses the equilibrium existing in 
the glands between the completed iodine compound possessing 
physiological activity and the materials which are used by the 
gland in the building up of this substance. When physiologically 
tested, the acid-soluble components are inactive, but the small acid- 
insoluble fraction is highly active. . 

This fraction apparently consists of a mixture of substances 
possessing the properties of colloids. As a whole, the fraction 
possesses acidic properties, and it was ascertained that the iodine 
compound was not present in the free form* By repeated precipita- 
tion with barium hydroxide and removal of the barium as barium 
sulphate, a preparation containing 47*3% of iodine and nearly free 
from coloured impurities was obtained. This material was dis- 
solved in 95% alcohol, and on evaporation yielded a white powder 
insoluble in alcohol and containing about 60% of iodine. When this 
product was dissolved in aqueous sodium hydroxide, precipitated by 
adding sulphuric acid, and boiling, it was converted into fine, white, 
microscopic crystals. This iodine compound has been termed 
thyroxin. The experimental conditions which influence the isola- 
tion of thyroxin are fully considered. When an impure prepara- 
tion of thyroxin is neutralised, iodine is eliminated, hut this does 
not occur as readily when the pure product is used. Thyroxin is 
very susceptible to reduction in alkaline solution by means of 
metals. 

There are two distinct actions produced by carbon dioxide. One 
is a partial purification of thyroxin by precipitation from an 
alkaline solution, whilst the other results in the formation of a 
moho-metal salt of the closed-ring form of thyroxin. 

One of the most important reasons for the failure to separate 
thyroxin ' consistently was the variability of the samples of 
desiccated thyroid used. Samples obtained during the winter 
months show that during this period the glands are so low in iodine 
content as to make the isolation .impracticable. 

The, process has been carried out on a large scale, and is fully 
described. It is stated that the substance is i8-4:6:6-tri-iodo-2- 
keto-4 : 5 : 6-trihydroindolepropionic acid, 

It may exist in three forms, a keto-form with the carbonyl group 
adjacent to^ the iminogroup, the tautomeric form with an ' a-hydr- 
oxy-group aiid doubly linked ■ nitrogen with no hydrogen^ in ^posi- 
tion 1, id a form in which there^ is an open-ring structure; It 
is ' stated, that the synthesis has been' accomplished by OsterBerg 

voi:*. OXVT i ^ 
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in 1917; and ,tiiat Ms work has been repeated and confirmed in 
1919. No details of the synthesis or of the detemiiiiation of striic- 
tmr© are given. 

An acetyl derivative has been prepared. This derivative yielded 
a disilver salt, and to account for this, rupture of the pyrrol© ring 
between the imino- and the carbonyl groups is assumed to have 
taken place. J. C. D. 

Capsaicin® I. Arthur Lapwoeth and Frank Albert Royle 
(T., 1919, 115, 1109—1116). 

Preparation of Nitrogenous Condensation Products of the 
Antiiraqniiion© Series. Farbwbrke vorm. Meistee, Lucius, k 
Beuning (D.R.-P. 311906, additional to B.R.-P. 298706; from 
Ohem. Zentr., 1919, ii, 851—852. Compare A., 1918, i, 191).— 
Thiazol© compounds are obtained by treating o-halogen-substituted 
acidylaminoanthraquinones with alkali sulphides in accordance with 

the scheme + -> A<^C-E + H 20 + H-Hal. 

where A represents the anthraquinon© group. Thus, G^'phenyl- 
li%anthraqmnonethiazole^ pale brown needles, which yield yellow 
to reddish-brown solutions in organic solvents and yellowish-brown 
solutions in sulphuric acid, is prepared by boiling 2-bromo-l- 
benzoylaminoanthraquinone with alcohol and crystalline sodium 
sulphide. Similarly, l-chloro-2-aoetylaminoanth.raquinon© gives 
G-methylanthTaqmnone-2zl-thimole^ yellowish-green needles, m. p, 
258^, which dissolve in organic media and sulphuric acid, forming 
yellowish-brown and yellow solutions respectively. H. W, 

Reaction of lodoantipyrin©. J. Bougault {Ann. CMm. anaL<, 
1919, [ii], 1, 254; from Soc. FJiarm.f 1919).- — ^Two atoms of iodine 
are liberated, and antipyrine (l-phenyl-2 : 3-dimethyl-5-pyrazolone) 
is regenerated when an aqueous solution of iodoantipyrine is treated 
with potassium iodide and hydrochloric acid ; this reaction, 
analogous to that given by hypoiodous amides, indicates that the 
‘iodine is combined directly with the nitrogen, although this is not 
confirmed by the formula ascribed to the substance, W. P, S. 

Pyrimidines. LXXXVII. Alkylation of 5-Aminonracil. 
Treat B. Johnson and Twao Matsuo (J, Amer, Ohem. Soc., 1919, 
41,' 782 — 789). — -It has been shown that exhaustive alkylation by 
means of methyl iodide converts uracil and 5-nitrouracil ultimately 
into the corresponding 1 :3-diraethylpyrimidin6s. 5-AmmouraciI 
offers, however, greater possibilities of substitution than either of 
these pyrimidines owing to the presence of the basic amino-group 
in the 5-position of the ring. Experiment shows that th© potassium 
'Salt of the aininouracil , reacts with' methyl iodide at' the tempera- 
ture of boiling methyl alcohol, yielding 5-amino-l : 3-dimethyl- 
Uracil, ' the';'SuMtitutio"n occurring ■.entirely in the nucleus of the 
'pyrimidine' 'ring. ■' That- substitution does" not take place- in 'the 
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amino-group is establislied by the fact tbat, of tbo four nitrogen- 
substituted dimetbyl derivatives possibly obtainable by alkylation 
with methyl iodide, neither 5-diinethylaminouracil .(compare 
Wheeler and Jamieson, A., 1904, i, 942) nor 5-methylainiiio-l- 
methyluracil nor 5-methyIamino~3-methyluracil (see below) is 
identical with the compound actually obtained. 

In the conversion of uracil into 5-nitrouracil, the large excess of 
nitric acid (I> 1*5) is now found to be unnecessary, a theoretical 
yield being obtained with 4*5 parts of the acid per 1 part of uracil. 

5-4mmo-l : Z-dimethyluracily forms 

hexagonal plates, m. p. 233 — 235*^, its hydriodide, colourless prisms, 
m. p, 275°, and its picrate, yellow needles, melting at 246° to. a 
dark oil with marked effervescence. 

5 - Methylmnino - 1 - methyhiracil, C*NHMe, 

obtained from S-bromo-l-methyluracil and methylamine, forms 
needles, m. p. 209°, and responds to Wheeler and Johnson’s test for 
uracil (A., 1907, ii, 826); its picrate ciystallises in long, yellow 
needles, m. p. 175°. 

Alkylation of 2-ethyithiol-6-pyriinidone with methyl iodide 
under the conditions employed by Johnson and Heyl (A., 1907, 
i, 728) for the preparation of 2-ethylthioi-l -methyl- 6»pyrimidone, 
followed by hydrolysis by digestion with hydrochloric acid, yields a 
mixture of uracil, 1-methyluracil, and 3-methyluracil, so that alkyl- 
ation occurs in both the 1- and 3-positions. 

5-Bromo-3-m6thyiuracil, prepared by Johnson and Clapp (A., 
1908, i, 835) by the action of bromine on aqueous 3-methylcytosin©, 
may also be obtained in quantitative yield by treatment of 3-methyl- 
uracil with bromine in glacial acetic acid solution at the ordinary 
temperature. 

^-Methylamino-Z-methyluracil^ 

pared by heating 5-bromo-3-methyluracil with excess of aqueous 
methylamine solution (33%), forms plates, m. p. 206°'. 

^-Methylaminauradl, obtained by heat- 

ing 5-bromouracil (1 mol.) with 33% aqueous methylamine (4 mols.) 
solution, forms crystals, and, when heated slowly, gradually decom- 
poses without melting; when heated rapidly, it darkens at 285° and 
melts with violent effervescence at 297°. It gives Wheeler and 
Johnson’s reaction for uracil. Its picrate forms stout prisms, m. p. 
185° (efferves.). 

An attempt to prepare 5 -amino-1 : 3-dimethyluracil from 5-nitro- 
1 : 3-dimethyluracil by reduction with aluminium amalgam in dilute 
aqueous ammonia gave unsatisfactory results. T, H. P. 

Pyrimidines* , LXXX¥III» Synthesis of Cytosine Aldehyde* 
Treat Johnson and Louis A. Mikeska (/. Amer. Ghem. Soc,, 
1919, 41, 810 — 817)*— -The action of phosphorus oxychloride or 

2 
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peiitacHoride on 2 -etliylthiol-4-aldeiiydo-6-pyrii]aidoii.6 (compare 
Joiiiisoii and Cretclier, A., 1916, i, -1002) gives, not tlie expected 
imide chloride or its cMoro-ether, but 6-cliloro-2-6tliylth.iol-4- 
kidehydopyrimidiiie. The action of ammonia on this compound 
results in the replacement of the chlorine atom by an amino-group, 
but the ammonia reacts also with the aldehyde group, giving 
' 6-amino-4-iminomethyl-2-ethyithiolpyrimidine ; hydrolysis of, the 
latter appears to proceed beyond the formation of cytosine'4- 
aldehyde to the stage of complete reduction of the compound to 
uracil* A third product of the action of alcoholic ammonia on 
6-cMoro-2>-ethylthiol-4“aldehydopyrimidine is the anhydro-deriv- 
ative of 6-a]!2iiiio-2“ethylthiol-4-aldehydopyrimidine, this resulting 
from the inner condensation of the corresponding aldehyde. The 
6-amino-2-etliylthiol-4-aldehydopyrimidine was not isolated, but it 
appears to represent the principal product of the reaction, and, on 
digestion with hydrochloric acid, is converted into cytosine-4- 
aldehyde with evolution of ethyl mercaptan. 

%-Ghloro-%ethyUMol-^-aldehydofyrimidiney 


SEt^ 


■]sr= 


:oci 


>CH, 


''N-C(OHO)"’ 

forms a dark oil, b. p. 138 — 139^/10 mm., 161 — 158^/14 mm., 
solidifying completely on cooling. Its 'phenylhydrazone, 

Ci3H,3N4C1S, . ^ 

forms long, yellow needles, m. p. 147^, and its anil^ CisHi^NsClS, 
distorted prisms, m. p. 85®. 

^ g ^ %-Amino-4^4min(ymet]iyl-%ethyUhiolpyTimidin-e^ 

forms prisms, m. p, 

182®. 

The inner anhydride of ^-amino-^ethylthiolA-^ 
aldehydopyriniidme (annexed formula) forms crystals, m. p, about 
,210® (decomp.). , T. H. P. 


■SEt-C OH 

", !i n 

'H— 0 — OH 


Ricinine# E. Wixtersteik, ' J. Kbeler, and A. B, Weikhagot 
{Arch. Pharm,, 1917, 266, 613— 539).— The formula, C15H14O4N4, 
given by Soave (A., 1896, i, 386) for ricinine must be regarded as 
erroneous, the results of the authors’ analyses and of an investiga- 
tion of the decomposition products indicating the formula 
0gHg02N2, although ehullioscopic measurements in chloroform, 
jnethyl acetate, and pyridine yield values corresponding with 
OjgHigOgNg; no explanation of this discrepancy is advanced. The 
compound, CgHgOgNgjHgCl^, m. p. 201 — 202®, Soave {he. dt.) 
described as P' 2^^^* 

' i Ricinine is readily hydrolysed by alkalis, yielding methyl alcohol 
and the sparingly soluble ricininic acid, C7Hf5d2N2> P- 292®; 
Soave gave m. p. 296®, and Maquenne and Philippe (A., 1904, 
i, 339; 1905, i, 80) m. p, 320®, which is that of the sodium salt, 
'dne hundred'' grams ' of 'water-dissolve" 0'072''' 'gram' of' the '’acid; at 
' i8<^'.and 0*87 .'gramrat 100®. ' The ,(4*1120) and 5 salts 
'"werk 'prepared and' analysed. Ricininic 'acid 'is 'optically inactive, 
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and attempts to esterify it were unsuccessful. Treatment of 
ricinine with a small proportion of permanganate results in hydro- 
lysis accompanied by oxidation of the methyl alcohol liberated, 
whilst, when excess of permanganate is used, ammonia, hydrocyanic, 
oxalic, and succinic acids are formed, together with other products 
not investigated. 

When distilled with zinc dust, ricinine gives pyridine and other 
compounds, and when, fused with potassium hydro'xide, aliphatic, 
amines. Towards ordinary reducing agents, ricinine exhibits con- 
siderable stability, but by hydrogen in presence of platinum black 
it is slowly converted into tetrahydroricinine, CgHi202N2, which is 
far less poisonous than ricinine and forms a readily soluble, crystal- 
line hydrochloride, CgH-,202N2,HCl, m. p. 212 — 215®, a crystalline 
platinichloridej (C3Hj202N2)2,jH2ptClg, decomposing at about 
222 — 225®, and an aiirichloride, C8’Hi202N2,HAuCl4, sparingly 
soluble in water. Tetrahydroricinine gives precipitates with a large 
number of alkaloid reagents. Hydrogenation of ricininic acid 
yields methylamine. 

When heated with concentrated hydrochloric acid at 145®, both 
ricinine and ricininic acid yield ammonia and the base, 

(compare Maquenne and Philippe, loc. cit.), which is also obtained, 
by the action of 57*4% sulphuric acid on ricininic acid at 140®.’ 
Under the latter conditions, ricinine gives a base, C7H9O2H 
( + SHgO), which crystallises in shining, felted needles, m. p. 
55 — 57® or 112 — 114® (anhydrous), and yields a platinichloride, 
(C7H90oN)o,HoPtCl6, m. p. 198 — 199®, an atmcMoridej 
(C7H902N)o,HAuCl4 + HoO, 

m. p. 129 — 131® (dried in a vacuum), and a bromine additive com- 
pound, m. p, 95® or 110® (dry); various reactions of this base, 
which exhibits normal cryoscopic behaviour in water, are described. 
The decomposition of ricinine by sulphuric acid is expressed by the 
eq nation 4- 2H2O = NH.g + CO2 4 C7H9O2N, and that of 

ricininic acid by 071X^,02^2 -{-2H96=NH3 4- CO2 4 CgH70*>H. 

Both ricinine and the base, C7IT9O2N, contain one methoxy-group 
in the molecule; the former yields neither a benzoyl nor an acetyl 
compound, but with bromine it gives the Sromo-derivative, 
CgH702H2Br, m. p. 226 — 230® (compare Evans, A., 1900, i, 309; 
Soave, lac/cit.). Ricininic acid cannot be converted into ricinine 
by the ordinary methods of methylation. 

• Since, under certain experimental conditions, ricmin© gives 
WeideTs and the murexide reactions, it is possible that its molecule 
contains a pyrimidine ring. T. H. P. 

Vicine* I« E. Winterstein {ZeiUeh: physioL Ghem., 1919, 
105, 258 — 264. Compare Levene, A.,' 1914, i, 1004). — ^The 
author^s preparation had m, p. 239 — 242® (decomp.). A 10% solu- 
tion in 10% sulphuric acid had [a]i®~8'77®, whilst a 6*6% solu- 
tion in iV'/5-sodium hydroxide gave [ajjj —12*1®. On hydrolysis 
with iF-sulphuric acid,, it yielded 59*3% and' 60*05%, of a sugar, 
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identified definitely as dextrose. The elementary analysis corre- 
sponded with ^10®- 16^7^4* c. D. 

Abnormal Behaviour of Glyoxalinecarboxjlic Esters and 
Anilides towards Diazonium Salts* IIobert George Earghee 
and Frank Lee Pyman (T., 1919, 116, 1015 — 1020). 

Partition of the Benzene Derivatives and the Benzene 
Carbon in the Protein Molecule. E. and H. Salkowski {Zeitsch. 
jjhydol, Gliem,, 1919, 105, 242 — 248). — An attempt to gain in- 
foriiiatioii as to the partition of the cyclic amino-acids in proteins 
by a study of their degradation products formed during putrefac- 
tion. From putrefied fibrin there were isolated 1*26% of indole, 
either in the free form or as indoleacetic acid, 2*85% of phenol, free 
or as hydroxy-acids, and 1*27% of i8-phenylpropionic acid. A study 
of these quantities throws light on the amounts of tyrosine, trypto- 
phan, and phenylalanine originally present in the fibrin, and it is 
suggested that such studies might he of value in determining the 
biological value of proteins. J. C. D. 

Preijaration of Protein Free from Water-soluble 
¥itamine. Thomas B. Osborne, Alfred J. Wakeman, and Edna 
L. Ferry (/. Biol, Uhem., 1919, 39, 35 — '46). — The persistence with 
which the water-soluble vitamine is retained hy edestin suggests 
that it is chemically combined therewith. Caseinogen, lactalbumin, 
gliadin, and ovovitellin as prepared by the usual methods do not 
appear to carry this vitamine as an impurity. The water-soluble 
vitamine present in yeast is not entirely destroyed by digestion with 
O'lif-sodium hydroxide for twenty-one and a-half hours, followed 
hy heating on the water-bath for two hours. J. C. B. 

Effect of Various Acids on the 'Digestion of Proteins by 
Pepsin. J. H. Northrop (/. Gen. Fhydol,^ 1919, 1, 607 — 612). — 
The rate of digestion of gelatin, egg-albumin, edestiii, blood- 
albumin, and caseinogen by pepsin in the presence of hydrochloric, 
nitric, acetic, sulphuric, oxalic, phosphoric, and citric acids was 
followed hy measuring the increase in free amino-groups by the 
method of Van Slyke (A.. 1913, ii, 1084). The estimations were 
made at two ranges of hydrogen-ion concentration, = to 1*5 
and^Ppf = 2*5 to 3*5. The rate of hydrolysis of all the proteins 
studied was found to be identical for all the acids except acetic 
acid.^ These experiments show that the physical properties of the 
solution, such* as viscosity, have little or* no elect on the rate of 
digestion. The simplest explanation of the results would seem to 
he that the rate of digestion of the protein is determined by the 
amount of acid protein salt formed. ^ . J. C. B. 

'Tbe Proteins of Fenugreek Seeds. H. E. Wonsohbndobfp 
(/, Fharm. Ohim., 1919, [vii], 20, 86 — 88). — Fenugreek seeds con- 
tain 27% of proteins; the latter consist of globulin, 25%; two 
albumins, 20%; and a nucleoprotein, 55%. The nucleoprotein is 
rich in iron (3*99%) and phosphorus (1*58%); on hydrolysis with 
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10% iiydrocliloric acid for two hours at 100^^ it yields alanine 
1’6%, leucine 2*50%, phenylalanine 2-5%, glutamic acid 35*71%, 
aspartic acid 1*32%, tyrosine 4*65%, arginine 3*15%, histidine 0*75%, 
proline 3*80%, glycine and lysine none. A solution of the substance 
ill alkali hydroxide has W. F. S. 

Salmme« Mathilde h[ELS0N-GERHAEDT(^5i^5c/i. physiol. Glum.j 
1919, 105,, 265 — 282), — The author has found that there is an 
increase in acidity on hydrolysis of salniine similar to that 
observed by Goto in the hydrolysis of clupeine (A., 1903, 
i, 303). The cause of this increase is discussed. Sorensen’s ex- 
planation (“Ergebnisse der Physiologie/' 1912), based on the keto- 
enol tautomerisin of the peptide linkings, demands that the original 
acidity returns when all these linkings are broken. This theory 
holds in the case of certain examples, such as glycine anhydride and 
leucylgiycine. If it is to apply to the hydrolysis of salmine, it is 
necessary to assume that the process ceases before all the peptides 
are resolved. On investigation, peptides of the monoaniino-acids 
were found to be present, and when the hydrolysis was completed 
by decomposition of these complexes, the acidity returned to the 
original value. 

There is, however, evidence of another cause of increased acidity. 
Search for a new dibasic monoamino-acid was unsuccessful. Other 
possible causes are considered. J. C. B. 

Bacterial Catalase. Ill, Martin Jacoby (Bioclievi. ZeiUcK, 
1919, 96, 124 — 130). — The preparation of a highly active catalase 
fraction from Bacillus proteus is described. J. 0. B. 

Studies on Lipase, Gen-Itsu Kita and Minoru Osumi (/. 
Tohyo Chem. Soc., 1918, 39, 387- — 422). — On account of discrepancy 
among various workers on the question of relationship between acid 
and lipase, the authors conducted extensive studies on (1) the 
medium for the lipolytic enzyme, (2) optimum concentrations of the 
different acids for activation of the zymogen, (3) the effect of wash- 
ing, and (4) the effect of alcohol, water, and various other sub- 
stances. This paper is partly polemical with regard to Tanaka’s 
paper (ibid., 34, 737), Castor beans are used for the source of 
lipase and soja-bean oil for the substratum. The results confirm 
Hoyer^s work that the function of acid is solely to activate the 
zymogen, and the activated lipase can act without the addition of 
any acid, but after repeated washing a little addition of an acid 
will accelerate the reaction. Sensitivity of activated lipase against 
an acid depends entirely on the amount of the oil present in the 
medium. If activated lipase is left in an acid without any oil and 
then later the oil is added, no hydrolysis will take place, whereas 
if the oil and the enzyme are put together from the beginning, 
the hydrolysis will occur, even to the extent of' 80%. The 
optimum concentration of various acids for activation varies accord- 
ing to the hind of acid used, the stronger acids requiring fewer 
c.c.'of normal solution than weaker acids, but the extent of hydro- 
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lysis is always greater witli the weaker acicL Using 2 '5 grams of 
the castor beans +25 grams of the oil +5 c.c» of water (including 
c.c. of the acid used), incubating at 39^ for three hours, the amount 
of iT-nitric acid necessary to' give the maximal hydrolysis (32*9%) 
is 0*6 c.c,; for iF-sulphuric acid, ‘0*75 c.c. The maximal digestion 
being 37%; for iT'-oxalic acid, 0*75 c.c., giving 36*8%; 0*75 c.c. of 
if-tartaric acid gives 41*8%; 1 c.c. iT-lactic- acid, 41*5%; 1*5 c.c. 
2F-citric acid, 56*2%; 4 c.c. of iV-succinic acid, 45*97%; and 3 c.c. 
of iY-acetic acid, 54*4%. In making a permanent lipase prepara- 
tion, the optimum amount of acids should h© added according to 
(1) the amount of the oil the seed contains, the greater the amount 
of the oil the smaller the number needed ; (2) the size of the crushed 
beans, the smaller the granules the less the amount of the acid 
needed; (3) temperature, the higher the less amount of acid; and 
(4) time, the longer the treatment the less the acid necessary. 
Dilution of the acid, maintaining in the medium the absolute 
amount of the acid necessary for the maximal amount of hydro- 
lysis, lessens the lipolytic power, especially in the case of strong 
acids. The strong acids once used for activation of zymogen will 
have no effect for activating a new bean, but the weak acids will. 
When the castor hean is washed with water containing sodium or 
calcium chloride, its enzymic power is reduced, , probably by loss of 
globulin. Addition of acetic acid will counteract this salt effect. 
Unlike other enzymes, lipase is exceedingly sensitive to alcohol, but 
ether, benzene, and carbon disulphide will not destroy it. Lipase 
in aqueous solution loses its activity very quickly if no oil is present. 

Chemical Abstbaots. 

Manufacture of the Organic Phosphorus Reserve 
Compound of Green Plants , -and Salts Thereof. Society of 
Chemical Industey in Basle (Brit. Pat., 130456). — ^A pure sodium 
salt of the organic phosphorus reserve compound is prepared from 
the impure material through the intermediate precipitation of the 
ferric salt, its decomposition by sodium hydroxide, and the addition 
of alcohol to the filtered solution. The crystalline mass which 
separates gives on recrystallisation from water efflorescent prisms of 
the composition CeHfl024P@ISrai2»47H20, m. p. 49®. The anhydrous 
salt is a stable, white, nop-hygroscopic powder, alkaline in reac- 
tion and insoluble in organic solvents. Pure alkaline earth, lead, 
and copper salts are obtained by double decomposition, and from 
them the pure acid of the phosphorus compound is prepared by the 
action of oxalic acid or hydrogen sulphide, as the case may be. 
[See, further, J. S&c. Ohem, Ind., 1919, 739 a .] Gt. P. M. 

Oftidime-Pliosplioric Acid. P. A. Levene (/, Biol Ghem., 
1919, B9, 77 — 81. ■ Compare A., .1918, i, "138).- — ^The preparation 
of the pure brucine salt of cytidine-phosphoric acid is described. 
Prom this may be prepared the barium, salt, CgHigOgNgPBa. : The 
optical /rotation of 'the air-dried substance was [a]|* +14*0®, , By 
hydrolysis of 'the barium salt’hy heating with, 10% sulphuric' acid 
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in a sealed tul)© at 125°, cytidin© was farmed, wlier© cytosine liad 
beta expected. No explanation of this result is given. No uridine 
was found in tlie motber liquors from tb© cytidin© picrate. 

J. C. D. 

Sodium Inositol-liexapliospliate (a Correction) • S. 
PosTEENAK (Compt, rend,, 1919, 169, 337 — 338. Compare tbis 
vob, i, 426).— A stable form of tbis compound containing* only 35 
mols. HgO is slowly deposited from concentrated solution at about 
20°. It melts at 58 — 59° and loses water of crystallisation at 120°, 
and tbe crystallograpbic measurements recently given (tbis voL, 
i, 426, 433) refer to tbis substance and not to tb© efflorescent 
hydrate containing 44 mols, H 2 O. G. F. M. 

Substituted Phen^larsimc Acids and tbeir Reduction 
Products, and tbe Estimation of Arsenic in sucb Compounds . 
Robert George Fargher (T., 1919, 115, 982 — 992). 

Pormaldebyde Derivative of Arsenopbenylglycine. K, J. 
Oechslin (U.S. Pat. 1299214). — ^Arsenopbenylglycine is dissolved 
in a 6% solution of sodium carbonate and treated with form- 
aidebyde. On tbe addition of alcobol or acetone to tbe solution, 
a sodium salt of tbe reaction product is obtained, wbicb possesses a 
light yellow colour, and may be dried and kept in tbe air for some 
time without decomposition. Chemical Abstracts. 

Acetylarsenophenylglycine, ’ K. J. Oechslin (IJ.S. Pat. 
1299215), — ^A solution of acetylpbenylglycinearsinic acid (50 
grams) and sodium hyposulphite (500 grams) in water (2500 
c.c.) is heated for two hours at 45 — 55°, and acetic acid (70 c.c.) 
is then added. Acetylarsenopbenylglycine is precipitated in light 
yellow flakes. Acetylarsenopbenylglycine also may be prepared by 
dissolving arson opbenylglycin© in sodium carbonate solution and 
successively adding acetic anhydride and hydrochloric acid. 

Chemical Abstracts. 


Physiological Chemistry. 


Absorption of Light by Neutral Solutions of Oxybamo- 
globin. Paul HAri {Biochem. Zeitsoh,, 1919, 95, '257—265). — 
The absorption of light by neutral solutions of blood or of oxy- 
bsemoglobin is very little different 'from that of solutions in aqueous 
sodium carbonate, Tbe difference is attributed to tbe presence of 
small amounts of metbsemoglobin.-' , J. C. D. 
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Bela¥ioiir of IiiiiEa to tlie Animal, Bodj« II. limHii in 
tlie Alimentary CanaL Euth Okey (/* Biol Ghem., 1919^ 39, 
149 — 162),— Iniilin is hydrolysed in vitro by bydrocWoric acid of 
a concentration approximately the same as that in the normal 
gastric juice provided a sufficiently long period of hydrolysis is 
allowed. During the time normally occupied by food in the 
stomach, the amount of hydrolysis is comparatively small. The 
presence of an enzyme capable of producing a reducing sugar from 
iniilin has been demonstrated in sterile extracts of three samples of 
human faeces from radically different types of diet. Negative 
results were obtained with samples from a dog and guinea-pigs. 

J. G. D. 

Genesis of TMocyanic Acid to Animals. VII. Prom what 
Snhstances is Normal TMocyanic Acid Derived in Animals ? 
Seeafino Dezani (Arch. Farm, sperim. sci.aff.,ldlS, 26,257 — 273 ;; 
from Chew.. Zentr., 1919, iii, 65. Compare this voL, i, 423). — The 
negative results obtained with amino-acids and derivatives of purine 
in the case of the dog are in contrast with the positive results of 
Willanen (A., 1906, ii, 784) in the case of the rabbit. The latter 
experiments have been repeated, particular attention being given to 
the influence of the nourishment. No increase in thiocyanic acid 
could be detected after administration of glycine, asparagine, 
guanine, or creatinine; evidence in favour of the hypotheses of 
Nencki and of Bruylants is therefore not obtained. H. W. 

Quinine and Hydroqninine in the Human Body. Be- 
haviour of Quinine towards Bed Blood Cells. J. Halbeekank 
(ffiochem. Zeitsch., 1919, 95, 24 — 45). — The fate of these two sub- 
stances in the body is discussed. It is shown that quinine may be 
taken up and retained by the erythrocytes. J. C. D. 

Presence of Histamine (/^-Iminassolylethylamme) in the 
Hypophysis Cerebri and Other Tissues of the Body and its 
Occurrence Among the Hydrolytic Decomposition Products 
of Proteins. Johx J. Abel and Seiko Kubota (/. Pharm. Bxpt. 
Ther.^ 1919, 13, 243 — 300). — The experimental findings support the 
view previously expressed (Proc. Nat. Acad. 1917] 3, 507—517) 
that the oxytoxic principle of the hypophysis is not a hormone or 
substance specific to this organ, but is a rather widely distributed 
substance, everywhere the same, which may have its origin in the 
various, tissues or in the gastric or intestinal mucosa, or may be 
absorbed as such from among the products of digestion. This sub- 
stance is now believed to be histamine, a substance which stimulates 
plain muscle in minute doses and which depresses the circulation 
and’ causes a. shock-like prostration when administered in* "doses 
which die beyond 'the ' limit of toleration. The base was isolated 
with, certainty from pituitary -tissue ^and 'gastric^ and - intwtinal 
mucosa of the- dog, and' its presence in'Tiver tissue' and striated 
muscle ' wa^s detected., The amine' was -also found ,in ''e'repton : (oom- 
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])let.ely digested meat), Witte's peptone, and amongst tlie products 
of hydrolysis of pure proteins witli hydrocMoric acid.- It is sug- 
gested that histamine plays an important role as a stimulant for 
til© gastric and intestinal musculature and as a dilator of capillaries 
cliiriiig digestion. J. C. D. 

[Pliysiological Action ol] Optical Isomerides. ¥« The- 
Tropeines* A. Cushny (J. PJiarrn. ExpL Ther., 1919, 13, 
71 — 93. Compare A., 1909, ii, 420). — Atropine is twenty times as 
strong as cZ-liyoscyamine in affecting the terminations of the chorda 
tympani in the dog. Therefore Z-hyoscy amine would have an 
action forty times as great as that of its optical isomeride. The 
difference between the effects of atropine and <i-liyoscyamine on 
cardiac inhibition is of the same order as on salivary secretion. 
Th© physiological action of a number of tropeines has been ex- 
amined. Tropine itself is devoid of typical atropine action, but 
many tropeines, especially those which contain a benzene nucleus, 
show the characteristic effects. This is particularly intensified where 
there is a hydroxyl group or an asymmetric carbon atom in the 
side-chain. The most powerful action is shown by members of this 
type which contain an acid of the benzene series, together with a 
hydroxyl group and asymmetric carbon atom in the side-chain, and 
th© whole molecule of which is Isevorotatory. J. C. D. 

Yitamine Studies. IV. Autineuritic Properties of 
Certain Pli3rsiological Stimulants. B. Adams Butchek ■(/. 
Biol. Ghem.f 1919, 39, 63 — 68). — Thyroxin (the active principle of 
th© thyroid), dosiccated thyroid, pilocarpine, and tethelin appar- 
ently produced definite relief in certain acute cases of avian poly- 
neuritis. The response was not, however, of the type obtained when 
vitamin© preparations were given. J. C. B. 


Chemistry of ¥egetable Physiology aad Agriculture. 


Biochemistry of Bacillus Acetoethylicum with Reference 
to th© Formation of Acetone. John H. Noethrop, Lauren H. 
Ashe, and Jambs K. Senior (7. Biol. 1919, 39, 1—21). — 

Th© descriptiin of an organism termed Bacillus acetoethylicum 
which was isolated from old potatoes is given. Th© organism 
resembles in some ways the B. maceram described by Schardinger 
(Gentr. Bakt. Far.^ 1905, ii, 14, 772)', but it is not thought, 
that the two are identical. This organism produces acetone and 
ethyl alcohol from starch ,or sugar. The optimum conditions for 
the fermentation have been studied, and a semi-continuous method' 
for carrying on the processes d'escribed. [See, further, 7, Soc.^ 
Chem. Ind., 1919, October.]'' L 
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Formation of Acids by Moulds and Yaast« III. Feiedrwh 
Boas and Hans Leberle (Biochem, Zeitsch., 1919^ 95, 170“178. 
Compare ihkl.^ 1918 , 90 , 78; 92, 171). — ^Wben both ammoniiim 
sulphate and acetamide are present as sources of nitrogen for Asper- 
gilltis niger growing in an artificial culture solution, only the 
ammonium sulphate is utilised, notwithstanding that acetamide 
would from some point of view appear 'a more suitable material for 
protein synthesis, particularly as its utilisation ioes not necessitate 
the liberation of a toxic substance, such as the sulphuric acid 
liberated in the utilisation of ammonium sulphate. From similar 
tests with glycine and acetamide, it would appear the glycine is 
utilised, whereas the amide is almost untouched. Experiments in 
which the mould has a choice between ammonium sulphate and 
peptone show that preferential utilisation of the former source of 
nitrogen occurs. In fact, when A . niger is given the choice between 
two sources of nitrogen, one of which is an ammonium salt and a 
strong mineral acid, it utilises the ammonium salt alone, in spite 
of the fact that this leads to a rise of hydrogen-ion concentration 
with all its deleterious consequences. 

Apparently the degree of dissociation of the ammonium salt is 
an important factor. J. C. D. 

The Formation of Soluble Starch in Relationship to 
Selecti¥e Hitrogen Metabolism. Friedrich Boas (Bei\ Deut, 
hot, Ges., 1919, 37, 50 — 56). — ^It has been previously shown that 
soluble starch is formed from many carbohydrates hj Aspergillus niger 
when the hydrogen-ion concentration has attained a certain value. 
The author has based a method of studying selective nitrogen meta- 
bolism on this observation; thus, for instance, when in a sugar 
solution ammonium chloride is consumed in addition to amino-acids, 
the hydrogen-ion concentration rapidly increases in consequence of 
the liberation of the greatly dissociated hydrochloric acid, so that 
favourable conditions are developed for the formation of soluble 
starch, which can readily he detected by the iodine test. The 
following groups have been studied : mixtures of ammonium salts 
(ammonium cTiloride and ammonium phosphate or citrate); amino- 
acids and peptones in the presence of ammonium chloride; acid 
amides (carbamide) and ammonium chloride. The latter differs 
from all the other sources of nitrogen which were investigated in 
that it is strongly dissociated. Experiments show that in mixtures 
of nitrogenous substances with varying degrees of dissociation, the 
magnitude of the latter determines the absorption into the cell. 
In comparison, the solubility of the substance in lipoids has but little 
influence. The more strongly dissociated source of nitrogen is in- 
variably utilised even when powerfully poisonous products, are 
thereby developed, and when other non-poisonous, lipoid-soluble and 
suitable sources ^ of nitrogen -are 'present. Absorption is not regu- 
lated By the mould, but occurs exclusively according to physico- 
diemioal properties. ^ From' the biological point of view, the mould 
invariahly utilises the worse source of nitrogen. ' ,, W* 
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' Parallel Formation ol Carljon Dioxide ^ Ammonia, and 
Nitrate in SoiL P. L. Gainey {Soil ScL, 1919, 7, 293—311).— 
In laboratory experiments, purified air was drawn in a downward 
direction tbrongfi a column of loam soil supported in a cylinder^ 
and then tbrough. glass beads moistened with a solution of sodium 
liydroxide, and afterwards tfirougii glass beads moistened witli 
dilute acid. Usually, six of these apparatus were connected in 
series. Estimations of the carbon dioxide and ammonia retained 
by the absorption vessels determined the amounts of these gases 
given off, and after each experiment the top layer of soil was 
removed and examined for ammonia and nitrates. The carbon 
dioxide in the soil was not taken into consideration. One per cent, 
of cotton-seed meal was added to the soil as a substance readily 
decomposed by bacteria. Observations on variation in the moisture 
content of the soil showed that this factor had little effect on the 
carbon dioxide evolved provided the amount of water was above a 
minimum of 12 c.c. per 100 grams of soil. The maximum amount 
of carbon dioxide was produced during the second day. The pro- 
duction of ammonia ran parallel with that of carbon dioxide, except 
that the optimum minimum of moisture was rather higher.- The 
accumulation of nitrates did not begin until the fifth day, and the 
'amount increased regularly with a corresponding diminution in that 
of the ammonia. Variations in air supply had a marked effect on 
bacterial activity. Unless the current of air was continuous, there 
was a distinct diminution and delay in the changes produced. In 
the case of ammonia, there was a permanent diminution in amount ; 
in the other two cases, the amount of carbon dioxide finally reached 
that produced in continuous aeration, whilst the amount of nitrate 
became inversely proportional to aeration. Experiments were made 
also with 1% of dried blood added to the soil. With this substance, 
the production of carbon dioxide was much diminished and that of 
ammonia relatively increased, probably due to the higher nitrogen 
content of the blood over the cotton-seed meal and to the amount 
of readily oxidisable carbon being insuiBRcient to supply energy for 
complete decomposition. J. H. J. 

Action of Capillary^active Substances on Plant Seeds, 
I. Tkaubb and Hedwig Bosenstein (Biochem. Zeitsch,^ 1919, 95, 
85 — 100. Compare Traube and Marusawa, A., 1916, i, 106), — ^The 
influence of a large number of substances on the germination and 
growth of seeds has been investigated. Narcotics, such as chloro- 
form, ether, and urethane, produce a narcotic action which is in 
certain respects similar to the effect on the animal organism. Many 
substances,- such as toluene, chlorobenzene, piperidine,, pyridine, 
aniline, acetone, ^‘wbuty! acetate, and wamyl alcohol are strongly 
toxic; Naphthalene and thymol vapour may hasten germination if 
the exposure is not too long, whilst - m-cresol may in certain concen- 
trations beneficially' influence' the growth of barley. 

The, higher fatty acids exert a 'marked stimulating action on the 
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rate of gemiiHatioii, wliereas the lower fatty 'acids in low concentra- 
tions are very poisonous. . J. C. B, 

Ths Opposed. Actiony Antagonism^ of Manganese and 
Iron on the Growth of Wheat, W. E. Tottingham and A. J. 
Beck {Plant World, 19, 359 — 370; from Chem. Zentr,, 1919 . 
iii, 110 ). — Small quantities of manganese chloride are harmful to 
the root system and inhibit the positive action of ferric chloride. 
Both salts are poisonous at greater concentrations, at which the 
ferric chloride restricts the action of manganese chloride. .Small 
quantities of manganese chloride induce more rapid growth of the 
plant, but the same antagonism is observed as with the root system. 
In the presence of sodium hydrogen carbonate, manganese chloride 
is disadvantageous to the roots and green parts even in small 
amounts, and distinctly poisonous at higher concentrations. Con- 
trary to previous observations, ferric chloride eticourages the growth 
of terminal shoots, probably on account of the alkaline nature of 
the nutrient solution. H, W. 

The Alkaloids in Plant Injury, 0. Tunmann (Bwchem, 
Zeitsch,, 1919, 95, 164—169). — ^No accumulation of alkaloid was 
found to follow injury to the leaves of AtrojM belladonna, L., or 
Pilocai'^'piis pennatifoUm, Lem., whether caused by animals or by 
artificial methods. This is not in agreement with the work of 
Troegele {Pise,, Wiirzburg, 1900). J, C. D. 

Nntritwe Factors in Plant Tissues. II, The Distribu- 
tion of the Water-soluble ¥itamine, Thomas B, Osboene and 
Lafayette B. Menbee (/. BioL Ghem., 1919, 39, 29 — 34).— The 
water-soluble vitamine is present in the bulb of the onion, the root 
of the turnip, the leaves, stem, and roots of the beet, and the fruit 
of the tomato. A comparison of mature and immature plants of 
clover, lucerne, and timothy grass indicates that the immature 
plants are the richer sources of water-soluble B. The bearing of 
this observation on the food value of hay is discussed. J, C, lb 

Relation of Sulphates to Plant Growth and Composition. 
H. G. Miller (/. A^nc, Ees., 1919, 17, 87—102). — Pot experi- 
ments were made with three soils, one selected for its high content 
of sulphur, namely, 0T83%, one because it had responded to free 
sulphur treatment, and on© because it did not respond to any 
sulphur treatment. The plants grown were red clover, oats, and 
rape. The fertilisers used were calcium and sodium sulphates and 
free sulphur. The last was added with calcium carbonate to the 
soil at the time of sowing the seed; the other two were added daily 
in the form of 0*02% solutions. A solution of sodium nitrate was 
added daily in order to provide excess of nitrogen in every case. , A 
similar set of experiments was made in which the .soil w.as replaced 
by washed sand, 'to which was added a sterilised extract of the soiL 
The weight of the crops was noted,' 'and the content of sulphur and 
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nitrogen estimated. It was found in every case tliat enhanced 
growth took place as compared with the control tests^ especially 
marked in the case of the oats and clover. As this enhanced 
growth took place an the sand as well as in the soil, it is concluded 
that the sulphates and free sulphur acted directly in the promotion 
of growth. In the case of clover, there was a marked increase in 
the nitrogen content of those plants grown in soil over those grown 
in sand, doubtless due to stimulation of the legume bacteria by the 
fertilisers added, as was evidenced by the increased root development 
and number of nodules in these cases. J. H, J. 

nitrogen and Other Compounds in Rain and Snow. 
Jacob E. Teieschmann {Chem. News, 1919, 1,19, 49). — ^A summary 
of the analyses of forty-six samples of rain and snow collected at 
Cornell between October 1st, 1918, and June 15th, 1919, is given. 
The total precipitation corresponds with 56*3 cm. of rain, and 
contained 572 kilos, of chlorine (944 kilos, of sodium chloride), 
1*679 kilos, of sulphates as SOg, and 5*853 kilos, of nitrates per 
hectare. The phosphates only amounted to 0*0089 kilos, per 
hectare. Only fifteen samples contained sufficient sulphate for 
analysis, and eleven other samples showed the merest trace of 
sulphate. The highest sulphate content was 0*262 pax't per 
million, the average for the period being 0*03 part per million. 
Five samples showed a trace of phosphate, but only four con- 
tained sufficient for estimation. The highest content of phos- 
phate was 0*03 part per million, the average being 0*002 part 
per million. The chlorine content averages 11*12 parts per 
million, and varies between 6*10 and 25*70 parts per million. 
The average of the total nitrogen was 1*046 parts per million. The 
free ammonia is represented by 0*407, albuminoid ammonia 0*366, 
nitrate 0*255, and nitrite 0*018 part per inillion. The total 
nitrogen is fairly constant, and forty-three of the forty-six deter- 
minations lie between 0*18 — 0*45 kilos, of nitrogen per hectare. 
The amount of nitrogen increased from 0*669 part per million to 
1*134 parts per million from February to June, that is, an increased 
amount of nitrogen is supplied to the soil during the growing 
period. J. F. S. 

Ammonia-fixing Capacity of Calcium Sulphate. Fiemax 
E. Bear and Albeet C. Workman (Soil Set,, 1919, 7, 283 — 291), 
— It has been observed that the addition of calcium sulphate to 
manure tends to prevent loss of ammonia. To test the nature of 
this reaction under simple conditions, laboratory experiments were 
carried out in which the manure was replaced by paper pulp, 
which was mixed with calcium sulphate and placed in a bottle. 
A solution of ammonium carbonate was poured over the pulp, 
giving a water content of 76%. 'The bottle was kept at different 
temperatures from 20^ to 80®, A current of air freed from 
.ammonia and carbon dioxide was drawn through the mixture in 
the bottle, and then through absorption vessels containing standard 
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acid. Observations were continued over ninety-five daySj air being 
drawn tbrougii about daily . for ten minutes at a time« The 
nitrogen loss witbout calcium sulphate was 5*6225 gramsj and with 
calcium sulphate 1*1419 grams. More nitrogen was lost at the 
higher temperatures, and the proportion held back by the calcium 
sulphate was less at those temperatures. Under the conditions of 
the experiment, the chemical reaction, was probably that of a simple 
double decomposition. [See also /. Soc, Chem. Ind.^ 1919, 731a.] 

J. H. J. 

Electrical Coadtictwity as a Measure of the Content of 
Electrolytes of ¥egetabl 0 . Saps. Dorothy Haynes (Biochem. 
1919, 13, 111 — 123). — The causes of the low values obtained in 
conductivity measurements in fruit juices containing considerable 
quantities of organic acids are submitted to examination. These 
low figures are due to two principal causes, first, the action of npn- 
electroiyte (compare Arrhenius, A., 1892, 1038), and secondly, the 
mutual action of salts and acids in repressing dissociation. The 
conclusions of Dixon and Atkins (A,, 1913, i, 1422) drawn 
from a comparison between the juice from plant organs 
when pressed without previous treatment and the juice of the 
same organs when treated by exposure to liquid air before press- 
ing are criticised. It is suggested that there is very little evidence 
for the marked differences which they assume to exist in the pro- 
portional composition of the two kinds of sap. It is further sug- 
gested that these experiments afford no evidence that the proto- 
plasm of the cells of tissue under pressure is permeable to electro- 
lytes to any considerable extent. A formula is advanced by means 
of which, in certain cases, conductivity measurements may be 
reduced to standard conditions. J. C. D,. 

Examination of the Bark of Croton gubonga. Isolation 
of 4-Hydroxyliygric Acid. John Augustus Goodson and Hubert 
William Bentley Clewer (T., 1919, 116, 923—933)* 

Action of Flnorides- on Vegetation. B. Field Trials. 
Armand Gautier and P. Clausmann (Compt, rend, ^ 1919, 169, 
115 — 122). — ^As the result of field trials, using amorphous calcium 
fiuoride as the source of fluorine, the authors find that this element 
increases .the crop, yield in certain species of plants.’ The calcium 
fluoride was applied at the rate of 65*8 grains per sq. metre to a 
poor, sandy soil. Increased crop yields varying from 6'2 to 68*7% 
were obtained with wheat, oats, carrots, potatoes, peas, Beans, and 
poppies, whilst beet, kidney beans, and cabbage gave either no 
increase or a decrease. In the case of potatoes, there was no 
marked .dncrease in the yield in the year of application of the 
calcium fluoride, but a very decided increase (58*7%) in the next 
year. Most of the other crops showed little, if any, residual effect 
in the second year. ^ ' . ’ ■ ^ 
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The Action of Cuprons Chloride with Compounds con- 
taining the TricMoromethyi Group, Howard Waters Doughty 
(J. Amer, Ghem, Soc,^ 1919, 41, 1129 — 1131). — As an outcome of 
his work on the hydrolysis of organic haloids and the corrosion of 
metals (A,, 1918, i, 57), the author recommends the following prD* 
cedur© as a test for the presence of compounds containing the 
'CClg or CBr^ groups. A few milligrams of the substance are 
placed in a stoppered vessel of 10 — 15 c.c. capacity, which is then 
filled with concentrated ammonia solution. About 0*5 gram of 
powdered cuprous chloride is then added, and the vessel is quickly 
closed to exclude air, and shaken. The deep blue colour of the 
cupric- ammonia complex develops in a minute or two if a trichloro- 
or tribromo-methyl group is present. Carbon tetrachloride 
behaves in the same way, hut hexacMoroethane does not respond 
to the test. J, C. W. 

Preparation of Trichloroethylene from Tetrachloroelhane. 

CoMPAGNIE BES PrODUITS ChIMIQUES b’AlAIS ET BE LA 
Camargue (Eng. Pat., 132755). — ^The conversion of s-tetrachloro- 
ethane into trichloroethylene may be effected by ammonia in 
aqueous solution provided that a sufficient time be allowed for the 
reaction. A mixture of equal parts of water and tetrachloroethane 
is treated in a vessel provided with a reflux condenser with a 
current of ammonia gas sufficiently violent to agitate the mass. 
The reaction takes place slowly in the cold, and is accelerated by 
heating at 60 — 70^^; it is complete in two hours if the trichloro- 
ethylene is removed as it is formed by extracting it with an excess 
of ammonia gas and adjusting the temperature of the condenser 
ill accordance with this excess. The reaction may also be con- 
ducted in an autoclave by heating two parts of tetrachloroethane 
with two parts of an aqueous solution of ammonia (D 0*91) at 
140 — 170^ for three hours. The use of aqueous ammonia is simpler 
and more economical than that of alcoholic ammonia, and the yield 
of trichloroethylene is 92 — 96% of the theoretical. J. P. B. 

¥apoiir Pressure of Tetranitromethane. Alan W. C. 
Menzies (/. Ame7\ Chem, Soc.^ 1919, 41, 1336 — 1337), — The 
vapour pressure of tetranitromethane has been determined by a 
static isoteniscopic method, previously described (A., 1910, 

ii, 1036), over the temperature range 40—125*7^. The following 
values were obtained in mm. of mercury: 40^, 26*6; 45^, 34*4; 
50<", 44*2; 55°, 561; 60°, 70*6; 65°, 881; 70° 109; 75° 134; 
80°, 164; 85°, 199; 90°, 239; 95°, 286; 100°, 339; 105°, 400; 
110°, 470; 115°, 550; 120°, 640'; 125°, 743; and 1251° 760. 
Using the ' vapour-pressure curve in the way suggested by' Hille- 
brand (A., 1915, ii, 416), the value 13*9 is obtained for the entropy 

voi; oxvi. i. y 
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of vaporisation divided by B at the temperature (70^) at wliicli 
the concentration of the vapour is 0*00507 rnol. per litre. Assum- 
ing that the vapour is normal^ this would indicate siightj if any, 
association or abnormality in the liquid at this temperature. 

J. ¥. S. 

The Oxidation of Ethyl Alcohol by means of Potassinm 
Permanganate » William Lloyd Evans and Jkssis E. Bay 
(/. Amer. Ghem. Soc., 1919, 41, 1267 — 1285. Compare A., 1916, 
i, 362).— Th© series of experiments described in this comniunica- 
tion are designed tO' elucidate the following points : (1) the nature 
of the products formed when ethyl alcohol is oxidised by neutral 
or alkaline permanganate at different temperatures; (2) the effect 
of changing the temperature and altering the initial concentra- 
tion of alkali, and the combined effect of varying these factors; 
(3) the mechanism of the oxidation. The analytical methods are 
fully described, and a simple apparatus is illustrated in the text 
by means of which clear samples of the filtrate from the oxides 
of manganese can be obtained without exposure to the carbon 
dioxide of the atmosphere. In the experiments, just sufficient of 
a 9*21% solution of alcohol was added to 30 grams of 100% per- 
manganate dissolved in 1000 c.c, of various solutions -of potassium 
hydroxide to cause reduction. 

The results are reproduced in a set of curves, as follows: (A) The 
weights of alcohol required to reduce a constant weight of per- 
manganate at 25°, 50°, 75°, and 100° are plotted against the 
different concentrations of alkali, and the curves show that beyond 
a concentration of about 100 grams per litre, th© proportion of 
potassium hydroxide is immaterial, whilst up to this point both 
increase of temperature and increased alkalinity accelerate the 
reduction. {B) The quantities of the oxidation products, acetic? 
oxalic, and carbonic acids, given by OT gram-mol. of alcohol are 
plotted against concentrations of alkali for the four different 
temperatures. In neutral solutions the sole product is acetic 
acid, and in the' experiments 'at 100° it is still only acetic acid as 
long as the concentration of alkali is less than 0*461 gi^am per litre. 
With the increase in th© amount of potassium hydroxide, however, 
up to the maximum effect (100 grams per litre), the proriuction of 
acetic acid diminishes and that of oxalic acid and car 'bon dioxide 
increases. (O') Th© quantities of the three oxidation products are 
separately plotted against alkali concentrations for th©' four 
temperatures. With increase of temperature, it appears that 'the 
yield of acetic acid falls, and the quantities of oxalic acid and. 
carbon dioxide increase. ' . 

Another set of curves ' shows the connexion ' between the 
logarithms of the, quantities of acetic acid produced and' the 
logarithms, of the initial concentrations of potassium hydroxide. 
These curves may be reproduced by the equation y = where 
y is'' .the. concentration of the acetic acid, x is th© concentration, of 
the affiali,' ^ is^ the tangent O'f the line, and S is a constant, whence 
'log’y'«5*log^---alog^i?. From the values of B ,aiid' a, for the.' four 
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temperatures, it is possible to calculate the maximiiin conceutra" 
tioii of alkali wliicli will still permit of a theoretical yield of acetic 
acid. These are as follows: 

Temperature 25® 50° 75° 100° 

KOHj grams per litre... 2*55 1-19 0*665 0*460 

That is, it is possible to obtain acetic acid only, no matter what 
the temperature, if the concentration of alkali is kept below these 
limits. On the other hand, if the tangents of the acetic acid log. 
curves (the above values of a) are plotted against temperature, a 
straight line is obtained which, if continued, meets the point at 
which a==0 on an axis of Y corresponding with —25°; this means 
that below this tenijaerature the yield of acetic acid would be 
quantitative, noi matter what the concentration of potassium 
hydroxide. 

The mechanism of the formation of oxalic acid and carbon 
dioxide is discussed. The experiments support the views of other 
workers, namely, that the oxalic acid is not formed from acetic 
or formic acid, but from a derivative of acetaldehyde. 

J. G. W. 

Tiie Temperature of Critical Solution of a Ternary 
Mixture as a Criterion of Purity of ?z-Butyl AIcolioL The 
Preparation of Pure n-'Butjl Alcohol. Kennedy Joseph 
Previte Ortojst and David Charles Jones (T., 1919, 115, 
1194—1203). 

The Preparation of a/5-Bichloroethyl ? Ether. ' E. A. 
WiLDMAN and Harold G-ray (/. Amer, Ohem. 8oc., 1919, 41, 
1122 — 1123). — Dichloroethyl ether may be obtained by the direct 
chlorination of ethyl ether (Fritsch and Schumacher, A., 1894, 
i, 485), but the operation is accompanied by two risks : (1) If the 
liquid is not well cooled at the outset, and the chlorine is admitted 
too rapidly, explosion may be caused by the inflammation of the 
ether vapour. This risk is lessened when the liquid is saturated 
with hydrogen chloride, and then the operation may be carried 
on rapidly. (2) Hydrogen chloride seems to form a super- 
saturated solution in ethyl ether, which may suddenly break out 
like a geyser ; to obviate this, continuous, rapid agitation is 
necessary. 

In order to get a pure product, b. p. 66^ — 69° /45 mm., chlorin- 
ation must be stopped when the density is O’ 96. Starting with 
800 grams of ethyl ether, this point is reached in about eighty-two 
hours, and the yield is about 375 grams. J. C. W. 

Action of Metallic Hydroxides and Oxides and Alkaline- 
©artla Carbonates on Methyl Sulphates. J. Guyot and L. J, 
Simon {Oompt. rend,, 1919, 169, 534 — 537). — ^The behaviour of 
methyl sulphate in the presence of, alkali hydroxides or alkaline 
earth oxides, hydroxides, or carbonates, depends to a large extent 
on the experimental conditions. 
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WifcJi potassium liydroxide in equimolecular proportions in 
inetliyl-alcoliolic solutioiij methyl sulphate gives an almost quanti- 
tative yield of potassium methyl sulphate. A similar reaction 
occurs with calcium or barium hydroxide in the presence of a 
large excess of water. On the other hand, methyl sulphate may 
be distilled unchanged fi’om barium or calcium oxide. With 
barium or calcium hydroxides in the absence of water, the action 
is Me 2 S 0 ^ + M( 0 H).^=:MS 04 -fMe 20 -i-H 30 . 

With cuprous, lead, mercuric, or silver oxides the action is, for 
example, Me 2 S 04 ~f Cuj^O = Cii^SO^ + Me^O . 

Methyl sulphate may be distilled unchanged from a small 
amount of an alkaline earth carbonate, but if kept at 140° for 
some time in the presence of the carbonate, it is decomposed accord- 
ing to the equation MeoS 04 + MC 03 = MS 04 H~ CO^ + McgO, the 
reaction being slow. W. 6 . 

The Action o! Stannic Chloride on Methyl Snlphate* 
Ch. Boulin and L. J. Simon (Gompt, rend., 1919, 169, 618 — 620). 
— Stannic chloride acts on methyl sulphate in two stages, which 
may overlap, methyl chloride being, in each case, the gas liberated. 
If the action takes place at the ordinary temperature, it is repre- 
sented by the equation SnCl 4 -f 2 Me 2 S 04 = 2 MeCl-h SnCl 2 (S 04 Me) 2 > 
the methosulphate of stannyl chloride being obtained as a white, 
amorphous solid. At higher temperatures, this compound is 
decomposed, giving stannic sulphate and methyl chloride, 
SnCl 2 (S 04 Me )2 == 2MeCl h- Sn(S 04 ) 2 . 

The use of an excess of methyl sulphate does not modify the sense 
of the complete reaction, but seems to favour the second stage. 

The methosulphate of stannyl chloride is decomposed by aqueous 
potassium hydroxide, giving stannic hydroxide, potassium chloride, 
and potassium methyl sulphate. W. Gr. 

MetMonic [MethanedisnlphoBic] Acid and its ' Applica- 
tions in Syntheses, O. Sohroetbr [with G. Koch, G. Herzberg, 
Th. Makiam, W, Bonbag, C. Frbsenius, W. Rothmann, 
A. G'Luschkb, R, von Builaii-Brandeneels, W. I)oen, Biesseu- 
HORST, E. Kinbermahn, Emmv Schroeter, and 0, CAiiuf]] 
{Armalen, 1919, 418, 161 — 267).— Portions of this paper have 
been published during the last twenty-two years. 

A description is given of the preparation of methanedisulphonic 
acid from acetylene (350 — 400 grains) and fuming sulphuric acid 
(65 — 70% SO 3 ) (about 6 kilos.) through the barium salt (700 grams 
of the salt from 1 kilo-, of acid). The presence of phenol among 
the by-products, recorded by Berthelot in 1869, has been confirmed, 
and an explanation of its formation is suggested. 

The reactions of methanedisulphonic acid have been thoroughly 
studied in the expectation of finding for it synthetic uses similar 
to those ^ of malonic acid. 

Improvements in the method of preparing methyl methane- 
'disulphonate from the silver salt ^ and methyl , iodide (Schroeter 
' and, HerEberg,' A.,,T905, i, 861) are .described;' the ethyl ester 'has 
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heen obtained in flattened needles, m. p. 28 — 29®. An attempt to 
prepare tli© benzyl ester from tbe silver salt and benzyl cMoride 
ill boiling benzene resulted in the formation of hydrogen chloride 
and diphenylmethane, the silver salt acting (so- also does silver 
sulphate) simply as a catalyst. 

Alkyl methanedisulphonates can also be prepared from alcohols 
and methanedisulphonyl chloride, but the method is not a suitable 
one, because, unless the violence of the reaction is moderated by 
the presence of a suitable diluent (ethyl ether), the resulting esters 
decompose into methanedisulphoiiic acid and ethers. The ten- 
dency of alkyl methanedisulphonates to decompose into methane- 
disulphonic acid and ethers (Schroeter and Sondag, A., 1908, 
i, 497) has been utilised in the preparation of heptyl ether, b. p. 
126 — 127®/8 mm., 0*8056, from heptyl alcohol and methane- 
disulphonyl chloride at 145®, of di-^-j^henylethyl ether^ 

, (CHoPh-CH2)20, 

b. p. 175 — 176®/8 mm,, 1*0178 (a little styrene is also formed), 
from /3 -phenyl ethyl alcohol, and of cyc^ohexeiie from cydohexanol 
in a similar manner. Aryl methanedisulphonates, on the con- 
trary, are very stable compounds, and must be heated with a oon- 
centrated solution (50%) of alkali hydroxide to decompose them 
into phenols and methanedisulphonic acid. In consequence of the 
acidity of the methylene group between the two -SOgAr groups, 
the aryl esters dissolve in concentrated aqueous ammonia and in 
dilute solutions of alkali hydroxides. They resemble the phenols 
in their antiseptic and bactericidal actions. Phenyl methane- 
disul'phonate (methio?iol), CH2(S03Ph)2,, prepared from methane- 
disulphonyl chloride and phenol (4 mols.) in boiling toluene, forms 
colourless needles, m. p. 82®; the sodio- and pof-a5S«o^derivatives, 
CHNa(or K)(S03ph)2, are crystalline, and the arg^?ii5o-derivative 
is a colourless powder. The c7z‘6romo-clerivative, CBr2(S03Ph)2, 
forms colourless crystals, m. p. 58 — 59®. The o-, m-, and ’p-tolyl 
esters, CH2(S02’0*C7H7)2, form crystals, m. p. 84®, 56®, and 84® 
respectively, whilst the giiaiacol and catechol esters have m. p. 
90® and 190® respectively. 

Methanedisulphonyl chloride (Schroeter and Sondag, loc, dt.) 
has been obtained in two modifications. The liquid form usually 
obtained, m. p. 8®, 1*831, is converted under conditions which 

have not yet been definitely ascertained into a second modification, 
long needles or prisms, m, p. 36 — 37®; the liquid form is con- 
verted into the solid by inoculation with the latter, and the solid 
form is converted into the liqxiid by warming above the m. p. 

Methanedisulphonyl chloride reacts abnormally with dry 
ammonia in chloroform solution and with diethylamine in ethereal 
solution, the products in both cases being, not the expected amides, 
but mixtures of substances the nature of which has not yet been 
ascertained. The reaction with aniline (4 mols.) in chloroform or 
benzene solution, however, is normal (Schroeter and Herzberg, 
cit.). MethanedisiilphonaceUmilide, CH2(S02*ISfAePh)2, m. p« 
196—197®, methanedisulphonhensanilide, m.p. 204 — 205®, methane- 
dknlphonmethylandide, colourless needles, , m. p. 141*5 — 142*5®, 
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methmiedisulphonsthylamlide^ m. p. 112 — 114^^, wMhanecU- 
mlphonmiilMoedhyU^^^^^ CHo<80./NHP]i)(S0ANEtP}i). m. p. 
168^^ mefJianeSmdphon^ CH2(S02‘N14*C(^,I-l4* OEt)^, 

111 . p. 22P, and its methyl-^ m. p. 132 — 13P_, ethyl-, ni. p. 
141—142^, and aceto-jyhenetididef^, m. p. 155°', meMmiedipddpIwn- 
■p-mtromiilide^ yellow needles, carbonisin^s^ abow 240*^, and 
w^ethaiveddsnlydbondiphenylamide) CPTv2(BOo*NPli2)9^ p. 228'^, 

liave been prepared. The preceding primary anilides are moder- 
ately strong acids forming sodium and barium derivatives and 
decomposing carbonates, but anilides which do not contain the 
NH-groiip are devoid of acid character, being insoluble in aqueous 
alkali hydroxide solution. 

When a solution of phenyl methanedisulphonate in benzene 
saturated with ammonia is treated with an, equal quantity of 
phenyl methanedisulphonate and the mixture is heated, in a sealed 
tube for three hours at 130 — 140°, the amide ester, 
ISTHg^SOo-GHa-SOgPh, 

crystals, m, p. 167°, is obtained; the same substance is also 
obtained by heating phenyl methanedisulphonate and carbamide 
in, a sealed tube at 140—160°. When a solution of phenyl 
methanedisulphonate in benzene supersaturated with ammonia 
is heated in a sealed tube at 140 — 145°, methaned/Lmlphonamide^ 
CH2(S02*]SrH2)2T leaflets, m. p. 233°, is obtained; it forms sodium 
and harium derivatives and a monohemoyl derivative, leaflets, 
m. p. 216°. Methanedimlplionethylamide^ CH2(SO.>'NHEt)2, 
similarly prepared by means of a benzene solution of ethylamine, 
forms leaflets, m. p. 143 — 145°. 

Methanedisulphonyl chloride reacts normally with esters of 
amino-acids in cold ethereal or chloroform solution. Thus, ethyl 
glycine and ethyl phenylglycine yield, respectively, ethyl methane- 
(Usulphon^mmoaeetate, CH2(S02*NH*OH2*C02Et)2, colotirless 
needles, m. p. 413*5°, and ethyl methaneMsnIpJio?taniUfWuceta/te, 
CIT2(S02*NfPh*CH2;C02Et)2. colourless needles, m, p. 109—111°; 
the former is soluble in dilute alkali hydroxides and in aqueous 
ammonia, whilst the latter dissolves sodium, or potassium with the 
evolution of hydrogen, and is hydrolysed by aqueous-alcoholic 
sodium hydroxide, yielding meihanedimilphonanMmxmceiie acuh 
CH2(802-ISrPh^CH2-CbaH)2, crystals with 2Hc.O, m. p. 110—112° 
(anitydrous) , 

Methanedimlphonphenylhydrazide, ^ CH2;(B02*3SrH*E'HPli)2, 

colourless needles, m. p. 118 — 119° (decomp.), and nicthanedh 
stilphonhemoylkydrazide^ CHg(S02*NH*NHB'z)2, needles, m. p. 
204 — 205° (deoomp,), are prepared ,from methanedisulphonyl 
chloride and phenyl- and henzoyl-hydrazine, respectively, in 
.ethereal or' chloroform solution; the latter is soluble in aqueoiis 
alkali hydroxide. 

, By introducing alkyl, ' aryl, and acyl groups in' the methylene 
groups syntheses have been effected: both with the esters and .the 
amide derivatives of ' ; methanedisulphonic acid, but the. replace- 
ment 'of the methylene hydrogen' atoms hy metals, and consequently 
'also the'couirse bf \’the 'synthes'is, ''depend pn the , nature . of the 
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radicles attached to' tlie SO2 groups. The metliyl and ethyl esters 
ill ethereal or benzene solution react with the alkali metals^ with 
the evolution of hydrogen, but the reaction becomes so slow before 
on© atomic proportion of the metal has been added that syntheses 
attempted by this means follow a tedious and uncertain course; 
however, etJiane-aa-disulphonic acid and propane- aa-disulpJionic 
acid in the form of their barium salts have been obtained, by the 
action of methyl and ethyl iodides,’ respectively, on a benzene 
solution of the methyl or ethyl methanedisulphonate to which 
potassium had been previously added. Aryl esters of methane- 
disulplionic acid form in aqueous solution stable salts with alkali 
hydroxides and with ammonia, but these salts, from some undeter- 
mined cause, are little suited for synthetic purposes in aqueous 
or alcoholic solution or suspension. When, however, the aryl 
esters are treated in an indifferent solvent with sodium, and the 
resulting solution or suspension is treated with alkyl haloid, methyl 
sulphate, or benzoyl chloride, reaction proceeds smoothly, Fhenyl 
ethane-aa-disulphonate^ CHM'e(S03Ph)2, phenyl propane-aa-di- 
stdphonatCj phenyl propane-jB^-distilphonate, crystals, m. p. 
96 — 97®, and phenyl butane- BB-disulphonate^ an oil, have been 
thus prepared; also p-tolyl ethane-aa-dimlphonate^ crystals, m. p. 
57 — 60®, and p-tolyl propane-PP-disiilphonafe^ crystals, m. p. 
88 — 91®, have been obtained, whilst the corresponding o-tolyl and 
m-tolyl esters are oily liquids. 

Numerous syntheses can be effected by means of the amid© 
derivatives of naethanedisulphonic acid. Any such derivative con- 
taining the NH group is inadmissible, however, because such sub- 
stances form metallic derivatives containing the NNa group, and 
these lead to the production of A’-substituted derivatives: The 
most efEcient synthetic reagents are the alkylanilides, 
CH2(SOp;NEAr)2, 

particularly the very easily obtainable methanedisulphonethyl- 
anilide. These substances in warm benzene solution are treated 
with sodium or potassium, and the product is treated with an 
alkyl or acyl haloid. By these means, the CH^ group of the 
methanedisulphonalkylanilides can be converted into CHMe, 
CHEt, CH-CHp/CHrCH^. CH-CH.Ph, and CB:-CH2-CeH4-N02 
(p), but alkyl haloids of greater complexity react very slowly. 
Further, the remaining hydrogen atom of the preceding groups 
can be replaced by a methyl group, giving CMe^, CMeEt, etc., but 
not by an ethyl, allyl, or other radicle. Analogously to the pre- 
ceding, the sodium derivatives, CHNa(S02*NEAr)2, react with the 
halogens, yielding derivatives containing the group CHCl, CHBr, 
or CHI ; from these, a ■ dichloro-derivative, CClp^SOp^NE Ar)2, can 
be obtained, but not a dibromo- or di-iodo-derivative. Fthane- 
aa^disidpham^^ethylanilidey CHMe(S02*NEtPh)2, prisms, m, p. 150®, 
ethane-aa-dimlphonethylphenetidide^ crystals, m. p. 95 — ^96*5®, 
propane-cm-dmjlphonethyl-amUde, prisms, m. p. 128 — 129®, and 
the -phenetidide, ' CHEt(S02*NEt*CfiH4*0Et)2, ' needles, m. p, 
93'5— 94‘5®, k^-pTopene-db-'diBulphonethylanilidei > 
'CH^ICH^CHg-CHCSO/NltPh)^, , 
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prisms^ m, p. 120 — 121^ {dihromide^ needleSj ni. p. 103— *106^“^)^ 
fi~pIien^lethane~aa-dis'idpho7iethylaniUde, 

CH2Pli*CH(S02-NEtPli)2,, 

prisms, na. p. 104 — 106°, ^-i^-nitrojyhenylethaiie-aa-disulflio'nethyl-- 
anilide, pal© yellow, crystalline powder, m. p. 100—105°, propane- 
00-disulpho7iethyl-aniUdej crystals, m. p. 130 — 132°, and tlie 
-phenetidide, m. p. 109°, htitane-^^-dimlplionetliylanilide, crystals, 
m. p, 114 — 116°, b.^~2^e7itene--h^-disulplio7ietliylanilide, m. p, 107° 
(dih7*omide, leaflets, m. p. 100 — 102°), and a-phe7iylpropane-l^^- 
disulphonethylanilide, m. p. 96*5 — 97°, are described. 

Phenyl heiizoylmethanedisidphonate, CliBz^SOgPli)^, crystals, 
m. p. 96°, and tbe corresponding p-tolyl ester, m. p. 91°, and 
m-iolyl ester, in. p. 102°, have been prepared. 

The following acyl derivatives of metbanedisulpbonetliylanilide 
are described: for^nyl, CH0*CI-T(S02.‘NEtPli)2,, needles, m. p, 
113 — 114°; acetyl, rhombic plates, ni. p. 143 — 144°; propionyl, 
needles, m. p. 129 — 130°; henzoyl, in. p. 118—119°; o-nitro- 
hemoyly prisms, m. p. 148—149°; o-acetoxyhenzoyly m. p. 
152 — 163°; caid^etlioxy, m. p. Ill — 112°; and ethoxah/lj 
c62Et-C0*CH(S02*NEtPli)2, 
plates, m. p. 103 — 105°. Ghloro^nethmieclmil^diom 
CHCl(S02*NEtPh)2, needles, m. p. 97 — 98°, the ?>romO“derivative, 
needles, m. p. 167 — 168°, the ^bd^o-derivative, needles, decomp. 
150 — 170°, and d^?‘c/^7oro'-derivative, m. p. 109 — 110°, are described. 

Unlike malonic acid, methanedisulphonic acid is very stable 
towards mineral acids, so much so that the Carius method is in- 
applicable to the estimation of the sulphur. The aryl esters and 
anilides of the dialkylated acids, C(Alk.)2(SOj^H)2, are resistant to 
acid hydrolysis, but are smoothly decomposed hy alcoholic alkalis 
under pressure in the sense of the equations: (1) CMeo(SO.jPh)o-v 
5NaOH = OH-CMe.-SO.5Na 4- Na.>SOo + 2Ph-0]Sra and 
(2) CMe>(SO.-NEtPh); f 3NaOH == bH-CMeo-SO.jNa + Na.SO, + 

2NHEtPh. 

Sodium jS-hydroxypropane-iS-sulphonate thus obtain ed is not 
identical with the additive compound of acetone and sodium 
hydrogen sulphite. 

Acyl derivatives of aryl esters or secondary anilides of methane- 
disulphoiiic acid are extraordinarily stable towards alkalis; the 
latter class of compound is decomposed by heating with mineral 
acids in the sense of the equation CHBz(SO.>-NEtPli)o 4* 3HoO — 
CHsBr SO3H + H2SO4 + 2NHEtPh. “ C. S. 

Dehydration of Formic Acid Solntions. I). C. Jonbs 
(/. Boc, Ghent, Imd,, 1919, 38 , 362— 363t). — I t is shown that, in 
vspit© of previous statements to the contrary, phosphoric oxide can 
be used satisfactorily for the dehydration of concentrated solutions 
of formic acid. The conditions to be observed are that the calcu- 
lated quantity of phosphoric oxide necessary to combine with 
the water present in the formic acid be added gradually, the mix- 
ture^ being well cooled and shaken during the addition.' The 
formic acid is then distilled , under 15 — 18 mm: pressure, and' can 
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readily be obtained up to 99-5% strength.. When excess of pkos- 
pboric oxide is used, considerable decomposition of the formic acid 
occurs. 

The concentration of dilute solutions of formic acid is limited by 
the formation of a constant boiling mixture containing 77% of 
acid by weight and boiling at 107*1^. The composition of the 
constant boiling mixture is found to vary to a considerable degree 
with tb© pressure, decreasing in formic acid content with diminisli" 
ing pressure, until at 43 mm. it contains 60 ’9% of formic acid, the 
boiling point being 38®. It is therefore possible to obtain concen- 
trated from dilute formic acid by concentrating up to the constant 
boiling mixture at atmospheric pressure, and then continuing the 
distillation at low pressure, a separation into very concentrated 
formic acid and the more dilute constant boiling mixture being 
obtained. E. H. R. 

Preparation of Anhydrides and Chlorides of Organic Acids, 
Thomas Hakold Duerans and A. Boake, Roberts & Co., Ltd. 
(Brit. Pat., 131379; addition to Brit. Pat., 128282). — Organ:^ 
acid anhydrides or chlorides other than acetic anhydride or 
chloride may be produced by the action of chlorine on a mixture 
of phosphorus, preferably red phosphorus, and the alkali or 
alkaline earth salts of the organic acid, at temperatures preferably 
below 50®, and in proportions falling within those represented by 
the following pairs of equations for the anhydrides and chlorides 
respectively : 6R*C02Na P + 3C1 = 3(R*CO)oO NasPOs + 3NaCl 

and 8R-C09Na + P + 501 = 4(R*C0)90'^+ Na3P04 + 5I7aGl, 

SR-COoNa + P + 3C1 = 3R-COC1 -p NagPOg*' and 4R-C02Na+P + 
5Cl=:4R-C0Cl-f-Na3P04. G-. P. M. 

The Action of Grignard Reagents on the Esters of certain 
Dicarhoxylic Acids. Harry Hepworth (T., 1919, 115^ 

1203—1210). 


Oxidation of Mnconic Acid. Synthesis _ of Mncic Acid. 
Robert Behrend and George Heyer (Ammlen, 1919, 418, 
294 — 316). — Of the three configurative formulse possible for 
mnconic acid, formula I is the most probable, since the only tar- 


CO.H-OH 

i! 

HC“CH 

HO-COaH 

(I-) 


HC-COsH 

HO-CH 

COjH-CH 

(H.) 


HC-CO.H 

!! 

HO-CH , 

HO-OO.H 

(III.) 


taric acid produced by oxidation with permanganate is r-tartaric 
acid; formic, carbonic, oxalic, mucic, and other unidentified acids 
are also formed, but the absence of e-tartaric acid is definitely 
ascertained, 

Mucic acid is obtained in yields up to 36*5% of the theoretical 
by oxidising a neutral solution of sodium muconate with sodium 
chlorate in the presence of a little osmium tetroxid© and a few 

y* ‘ 
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drops of acetic acid (compare Hofmann, Elirliart, and Sclineider, 
A., 1913, ii, 609), r-idosacciiaric acid being also' formed in about 
2% of tbe theoretical yield. The latter acid forms a characteristic 
cofper salt, CgHgOgCUjSH^O, microscopic prisms which become 
deep Hue by prolonged heating at 120^, and a phe?r//lhj/dr azide ^ 
Cx8H220glSr4, faintly yellowish- white, crystalline powder, m. p. 
217—218^ (decomp.). C. S. 

Reactions between Potassium Sulphate and Tartaric Acid, 
under ¥arious Conditions. Behaviour of Potassium 
Hydrogen Sulphate with Alcohol. Arturo Borntraeger 
(Annali CMm. AppZ., 1919, 12, 1 — 23). — The readiness with which 
the system (K2SO4 + C4Hg06) is converted into the system 
(KHSO4+ C4H5E10^) when evaporated with alcohol was shown by 
Bussy and Bnignet (J, Pha?^m, Ghim., 1866, [v], 2, 8). When 
aqueous solutions containing equivalent quantities of potassium 
hydrogen sulphate and potassium hydrogen tartrate are evaporated, 
potassium sulphate and tartaric acid are first formed. On con- 
tinuing the evaporation, potassium hydrogen tartrate is deposited, 
and this subsequently reacts with the potassium hydrogen siil|)hate 
in solution to form potassium sulphate and tartaric acid. Hence 
the two systems (K2SO4 + C4HgOg) and (KHSO4 -f appears 

to behave in an identical manner under these conditions. When 
the evaporation is continued to the end, a dry mixture of potassium 
sulphate and tartaric acid is obtained, whereas in presence of free 
sulphuric acid the residue would be moist. Absolutely anhydrous 
alcohol has no influence on potassium hydrogen sulphate, but 
alcohol containing a little water decomposes it slowly and partly 
into th© normal sulphate and free sulphuric acid. On treating 
a dry mixture in equimolecular proportions of potassium sulphate 
and tartaric acid with ether or absolute alcohol, only the tartaric 
acid is extracted, but in presence of alcohol containing a little 
water, a partial reaction takes place, with the formation of 
potassium hydrogen tartrate and potassium hydrogen sulphate, 
and th© latter is subsequently partly decomposed into th© normal 
sulphate and free sulphuric acid. Similar reactions are observed 
when solutions of the two substances in equimolecular p>roportioiis 
are evaporated prior to the treatment with ether, absolute alcohol, 
or alcohol containing a little water. [See also J. Soc. Ghcm, 2nd., 
1919, 839a,] C. a. M. 

Crystallography of the Compound of Nickel Bichromate 
and Ethylenediamm©y NiCr20r7,3CaH4(NH2)j§ . GiusEPPmA 
...Ghiavabxno {Eiv, mm. crist. Ital., 1917, 48,' 82 — 85).— This salt 
is monoclinic; complete crystallographic data are given. 

, Chemicai^ Abstracts. 

Crystallography ; of the Compounds of Nickel and 
Magnesium Tetrathionat© Octahydrates with ^ Hexa- 
methylenetetramine.. C. Pereiee (jBiu. min.icrist. Ital:, 1916, 
47, 22— 30).— The salts o.f the formula 
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where R — Mg or Ni^ are monoclinic; complete crystallograpMc 
data are give>n. The isomorpliisiii of magnesium and nickel in 
otlier compounds is discussed, and the closeness of their molecular 
volumes is pointed out. Chemical Abstracts. 

Crystallograpliy of Componiads of LitJaium Mercuric 
Haloids witli HexametJiyleiietetramme. E, Qubroigh {Eiv. 
min. crist. Ital., 1916, 47, 30 — 39). — ^The salt 
2LiCl,HgClo,2C6Hi2N4,8H20 

is monoolinic, the corresponding bromide triclinic, and the iodide 
rhombic. Euli crystallographic data are given. 

Chemical Abstracts. 

TJae Melting Points of the Substituted Amides of the 
Normal Fatty Acids, Philip Wilfred Robertson (T., 1919, 
115, 1210—1223). 

Action of Alhaline Solutions of Bromine on Acid Amides, 
Hans Obenwald (Annalen, 1919, 418, 316 — 341). — In the method 
previously described (Behrend and Odenwald, this vol., i, 70) for 
the preparation of acetyimethylcarbamide, the yield falls from 
75% to zero in the presence of an excess (15 — 20%) of alkali over 
the amount (1 mol.) required to react with the acetamide (1 mol.) 
and bromine (0*55 mol.). The cause of this has now been investi- 
gated. In a series of experiments, acetamide (1 mol.) was dis- 
solved in bromine (0‘5 — 2*0 mols.), and the solution was treated 
with a quantity of 18*7% potassium hydroxide solution (1*2 — 4*8 
mols.) 20% in excess of the amount required to combine with the 
bromine. Carbon dioxide, ammonia, and methylamine were 
detected in all experiments ; the amounts of these and of unchanged 
acetamide, in the experiments with less than 1*5 mols. of bromine, 
account for 0*47 — 0*49 mol. of acetamide. With 1*5 mols, of 
bromine, acetyimethylcarbamide (0*078 mol.) was detected, but 
not acetamide, and in the experiment with 2 mols. of bromine 
neither acetamide nor acetyimethylcarbamide could be detected, 
and the amount of carbon dioxide formed corresponded with only 
0*3 mol. of acetamide. In all experiments, the balance of the 
acetamide was converted into products which could not be 
identified ; the products were unsuccessfully examined for the 
presence of acetonitrile, methyl alcohol, hydrogen cyanide, 
s-dimethylcarbamide, and methylcarbamide, but very small quanti- 
ties of dibromomethylamine and of nitrogen (about 0"03 mol.) 
were detected. The author is of opinion that the methylcarbamide 
in alkaline solution reacts' with acetamide either not at all or very 
much more slowly than in acid solution; instead of forming acetyi- 
methylcarbamide, it decomposes into carbon dioxide and methyl- 
amine, and the latter reacts more rapidly than acetamide with the 
hypobroinite. 

With the hope of obtaining less volatile products of reactioHj 
the behaviour of an alkaline solution of bromine with ®sovaler- 
amide has been examined. Tn an experiment with wovaleramide 

y* 2 
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(0*5 niol.), 1)102111110 (0‘25 moL), and 10% potassium hydroxide solu- 
tion (0*6 moL), the products were carWi dioxide (0-23 moh), 
dibroinohs'ohutylamiiie (0*09 mol.), ammonia and Mobutylamine 
(0*02 mol.); these and unchanged isovaleramide (0*32 mol.) account 
for the whole of the amide. The reaction proceeds according to 
the equation + Bro. + 2KOH -= + CO^ -f 

2KBrq-HoO, but the author has been unable to discover what is 
the fate of the h«?obutylamin'e. 

It is possible that a loss of acetamide occurs in the first experi- 
ments during the evaporation of solutions. One gram of different 
amides has been evaporated to dryness with 20 c.c. of water, heated 
on the water-bath for half an hour, and again evaporated with 
20 c.c. of water; the losses were, with acetamide 0*95 gram, with 
propioiiamide 0*36 gram, with wohutyramide 0‘10 gram, and with 
i^ovaleramide nil. 

It is quite immaterial in what order acetamide (1 nioL), «bovaler- 
amide (1 mgl.), bromine (1 mol.), and aqueous potassium hydr- 
oxide (2 mols.) are mixed together; the products of the ^reaction 
are always the same, namely, about equal quantities (molecular) 
of ^sovalerylisobiitylcarbamide and acetyli^obutyloarbamide, 
together with a small quantity of acetylmethylcarbamide ; it is 
remarkable that the fourth possible product, «bovalerylmethyl- 
carbamide, could not he detected. Analogous results are obtained 
with acetamide and propionamide, and with acetamide and 
isobutyramide. 

AcetijlisohuPf/lmrharivkle, C 7 Hj_ 402 N 2 , forms long, six-sided 
leaflets, m. p. 109—114°, and aceAylhojyrofylcarh amide, hexagonal 
crystals, in. p. 68 — 72°, which become superficially oily after long 
keeping. C. S. 

The Constitution ol Carbamides, X- The Behaviour of 
Urea and of Thiourea towards Diazomethane and Diazo- 
ethane respectively. The Oxidation o! Thiourea hy 
Potassium Permanganate. Emil Alphoxsk Weekeb (T», 1919, 
115, 1168—1174). 

Some Cases of Solubility Influence. I. Compounds of 
Thiosinnamino [Alljlthiocarbamidel Existing in Aqueous 
Solution. G. BmQEhiAm {GazmUa^ 1919, 49, i, 175—191). — 
Cryoscopic investigation of solutions containing thiocarbamide or 
allylthiocarbamide, together with either sodium salicylate or 
resorcinol or antipyrine, leads to anomalous results which are ex- 
plainable on the assumption that compounds between the different 
pairs of solutes are formed in solution. Hone of these compounds 
has been separated in the solid condition. T. H. P, 

The Rotatory Powers of the Amides of Several a-Hydroxy- 
acids of the Sugar Group. C. 8. Hudson and Shigbeu Eomatsu 
(*7. Amer. Ohem, Soc,, 1919, 41, 1141 — 1147). — The generalisations 
announced in an earlier paper, based largely on Weerman^s work 
(A., 1918, i, 292), have been amplified and extended by further 
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and more triistwortliy data. ' The material examined makes it 
possible tO' calculate the molecular rotation due to each active 
carbon atom, in a number o-f series by the method alread}?^ employed 
in the case of certain phenylhy dr azides (A., 1917, i, 318). The 
follov/ing table gives the values as far as it is possible to deter- 
mine them, the sign of the rotation being for the isomeride which 
has the hydroxyl group attached to the particular carbon atom 
placed tO' the right of the formula, written vertically, with the 
amide group at the top. 


4-C series Pentonie Hexonic Heptonic Hexario 
Carbon, diamide. amides. amides. amides. diainides. 

a 4-7880 +4450 +4725 +4585 +3925 

$ — -.2315 -1465 -1960 -1385 

7 — +575 +95 ? — 

5 — — -205 -420 — 


The values for the jS- and y-carbon atoms in the series of peiitonic 
amides are probably untrustworthy, as they depend on a value of 
the rotation of ci^-xylonainide which is doubtful. 

It is interesting to note how the sign of the rotation alternates 
from carbon to carbon, and how much the rotation of the whole 
molecule depends on the configuration about the a- and jS-carbon 
atoms. The table also illustrates the principle of optical super- 
position in the sugar group. 

The amides prepared by the authors themselves, usually by the 
action of ammonia on the lactones, are as follows, the values of 
[a]f being for aqueous solutions : ^Z-galactonamide, m. p. 
172 — 172*5®, [a]!’’ +30*2®; ^f-gluconamide, m. p. 143 — 144®, 
[a]|°+3r2®; ^-gulonamide, m. p. 122—123® [a]E°+15*2®; 

S-mannonamide, m. p. 172 — 173®, [a]!? — 17*3®; a-^f-glucohepton- 
amide, m. p. 134*6®, [a]^+10‘6®; j8-^f-glucoheptonamide, m. p. 
168®, [a]o —30*2®; a-<^-galaheptonaniide, m. p. 206®, [a]^^ +14*3®; 
Z-arabonamide, m. p. 136 — 136®, [a]g^+37*5®; ?-iibonamide, ni. p. 
137 — 138®, [ajo —16*4®; c^-mannosaccharodianiide, in. p. 
188 — 189*5® (decomp.), [a],? —24*5®; <i-saccharodiamide, m, p. 
172—173®, [a]|« + 13*3®. J. C. W. 


The Amide of a-cZ-Mannoheptonic Acid. C. S. Hunsox and 
K. P. Monroe (/. Jlmer. Chem. Soc,, 1919, 41, 1140 — 1141). — 
This amid© was first obtained by Fischer by the action of hydrogen 
cyanide on <f-mannose, but it is not easy to purify it if made in 
this way. A better method is the action of ammonia on a solu- 
tion of a-r/-mannoheptonolactone in 50% alcohol. a-d-Manno- 

heptonamide (annexed 

H H OH OH II 

■C C C— C-CO'NHs 

OH OH H H OH 


OH-CII/O 


formula) has m. p, 
193—194® and [a]f« 
+ 28*0®, the molecular 
rotation being almost the 
same as that nf <??“galactoii- 
amide and Z-arabonamide, in which the configuration of the mole- 

and y-carbon atoms is the same. ■ 
J. C. W. 


cule with regard to the a- 
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Preparation of Cyanogen CMoride. W, L. Jennings and 
W. B. Scott (/. Amer, Chem. Soc., 1919, 41, 1241— 1248).— The 
authors review the history of cyanogen chloride, and report that 
the most suitable reaction for its preparation is that of chloriiie 
on an alkali cyanide. Water is necessary in this reaction, but its 
amount must he restricted, otherwise too much heat is developed 
and some of the product is polymerised. The best procedure is 
as follows. Finely powdered sodium cyanide is mixed wdth 2% of 
its weight of winter and just sufficient carbon tetrachloride to pre- 
vent the mass from becoming pasty. The mixture is cooled to 

— 5° and submitted to the action of a current of well-washed 
chlorine, so regulated that the temperature is maintained at about 

— 3^. The flask is connected w-ith a calcium chloride tube and 
then a U~tube immersed in a freezing mixture, and when absorp- 
tion is complete, as indicated by a bubbler at the final exit, the 
temperature is allowed to rise to 10°, and finally to 28°, so as to 
distil the cyanogen chloride. The crude product is usually of a 
yellow colour through dissolved chlorine, but this is removed by 
freezing or by leaving the liquid over mercury in a sealed tube. 
The yield is almost quantitative, and there are no risks of 
explosion. 

Pur© cyanogen chloride is a colourless liquid, b. p. 13°/ 748 mm,, 
m. p. —5° to' -6°, and does not polymerise. The presence of 
traces of hydrogen chloride, however, induces polymerisation, and 
if suspected should be counteracted by treatment with lime. 

J. C. W. 

Preparation of Cyanogen GMoride hj Held’s Method. 
Ch. Mauouin and L. J. Simon {Gompt. reiicl., 1919, 169, 
383—386). — Held's method for preparing cyanogen chloride from 
potassium cyanide and chlorine (A., 1898, i, 547) gives good results 
only if the proportion' of zinc sulphate added is that required by 
the equation 4X0^4- ZnS 04 = Zn(CN)o, 2 KCN-hKoS 04 , a yield of 
80% being then obtained. Methods for controlling the purity of 
the product are described. T. H. P. 

Compounds of XJniTOlent NickeL II. I. Bbllucci {Gaz-zetta, 
1919, 49, ii, 70 — 81. Compare A., 1914, i, 260; also Tsohiigaev 
and Chlopin, A., 1914, ii, 660). — ^The. aqueous solution of red 
potassium nickelocyanide, ^^^(CISF)^, prepared by gradual addi- 
tion of alkali metal amalgam to the aqueous solution of the yellow 
nickelocyanide, iE 2 Ni{CN) 4 , in an atmosphere of hydrogen, readily 
assumes the original yellow colour, oxidation being effected either 
by atmospheric oxygen, or by aqueous oxygen ' with liberation of 
the hydrogen, or by an oxidising agent such as hydrogen peroxide. 
The red solution may be preserved from appreciable oxidation for 
some days by' employing boded water in its preparation and by 
adding concentrated potassium hydroxide solution to the liquid 
and covering the latter with a layer of light petroleum. 

Oxidation of the red nickelocyanide, by means of hydrogen^ per- 
oxide 'ih absence' of alkali cyanide takes place according to the 
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equation, 4K2Ni(CN)3 + SHgOg = 3K2Ni(CN)4 + Ni(OH )2 + 2KOH. 
Further, wlien an aqueous solution of the pure, red nickelooyanide 
is boiled for some time in a reflux apparatus in a stream of 
hydrogen, metallic nickel is precipitated, and the yellow nickelo- 
cyanide reinaiiis in the solution, the proportions of the total nickel 
ill precipitate and solution being very nearly 1 : 3 (actually 
1:316): 4K2Ni(CN)3 + 2HoO -SK2Ni(CN)4 + Ni 4 - 2KOH + Hg the 
same reaction occurs, only far more slowly, at the ordinary 
temperature. Such separation of metallic nickel from a compound 
of univalent nickel may he rejoresented by the scheme, — >- 

Ni, and is analogous to the separation of copper from a 
cuprous salt with formation of a cupric salt, 2Cu^ — >-Cu^^4-Cu. 

T. H. P. 

Production of Aromatic Nitro-componnds. Fbedina.nd 
Gros & Bouchardy and Lucien Jeai^ Joseph Perrxjche (Brit. 
Pat., 131982).— Aromatic nitro-compounds are prepared by pass- 
ing oxi^gen, air, or ozonised air, preferably under pressure, into a 
mixture hf the substance to be nitrated with liquid nitrogen per- 
oxide and traces of water, the temperature being maintained at 
0 — 20°. Nitric acid is first produced according to the equation 
N204-fPl2P-i-0 = 2HN03, and instantly reacts with the aromatic 
compound, regenerating water, and the cycle of operations is re- 
peated until the reaction mixture contains only the nitro-com- 
pO'Und, nitric acid, and the excess of nitrogen peroxide used; the 
last is recovered by distillation or by a current of hot air. The 
nitro-compound may then be isolated, after neutralising the nitric 
acid, or it may 1)e further nitrated by treating the residual mix- 
ture with sulphuric acid. If necessary, the violence of the nitra- 
tion may be moderated by adding to the reaction mixture an inert 
diluent, such as carbon tetrachloride, before admitting the oxygen. 

G. F. M. 

Preparation of N-Monoalkyl Derivatives . of , certain 
Aromatic Componnids* Arthur Lapwoete and LEvmsTEm, Lrn. 
(Eng. Pat., 132555). — Benzylidene derivatives of, p-substitoted, . 
monoamines or of other monoamines of the benzene and naphthalene 
series substituted by indifferent groups in the nucleus, which either 
as amines or as . alkylamines do not react with benzaldehyde in 
the presence of acids to form amino-derivatives of triarylmethanes, 
are treated in the absence of alkali with alkyl sulphates or alkyl 
esters of benzenesulphonic acid. The products are hydrolysed and 
the if-monoalkylarylamme ■ is separated' from the mixture. 
Examples of the process are described in relation to the benzyl- 
idene derivatives of y^»aminophenol, J^toluidine, and l-bromo2- 
naphthylamine. The benzylidene compound is dissolved in boil- 
ing benzene, the pure alkylating agent, such as methyl sulphate, 
is added, and the mixture boiled for some hours. The product is 
hydrolysed by the addition of hydrochloric acid and a little water, 
the 'benzaldehyde and benzene are removed by distillation with 
steam,'' the if -alkylated base is liberated' irom the residue and 
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separated from the other products in any suitable manner, for 
example, by conversion into the nitroso -compound. J. F. B. 

Preparation of Diphenylamme. Homer Bogers and E. J. du 
Pont de Nemours & Co. (XJ.S. Pat. 1314538), — The condensa- 
tion of aniline to diphenylamine is effected hy heating the aiiiliiie 
in the presence of water and a catalyst consisting of a substance 
containing bromine. J. F. B. 

/5-Maplitiiylmetliy lamina- Gilbert T. Morgan and Frederick 
Page Evans (T., 1919, 115, 1140—1145). 

The Oxidation of Phenol Derivatives. Cyril Norman 
Hinshelwood (T,, 1919, 115, 1180—1188). 

Oxidation of Phenols hy Gaseous Oxygen and the 
Catalytic Efiect of Metals, F. W. Skirrow (Ganadian Chem. J., 
1919, 3, 292 — 294),— The oxidation which takes place when 
o-cresol or a solution of cresol in benzene is brought into contact 
with air or oxygen in the presence of copper was measured by 
connecting the tube containing the reacting substances with a 
mercury manometer and recording the rat© of absorption by the 
fall in pressure. It was found that there was an initial period 
during which there was little, if any, absorption. In a blank 
experiment in which the air in the tube was replaced by nitrogen, 
no absorption occurred, and the cresol in the tube did not darken 
even after three years’ exposure to light. In another series of 
experiments, the flask containing the benzene solution of cresol 
and the copper was connected with a gas burette containing oxygen 
saturated with benzene over mercury, and the decrease in the 
volume was measured in the usual way. Here, too, the initial 
delay in .the absorption was noticed, and this was attributed either 
to the presence of a substance retarding the oxidation or to the 
necessity of the formation of a catalytic compound. In support 
of the former view was the fact that the oxidation proceeded more 
consistently when the oxygen derived from potassium chlorate was 
replaced' by electrolytic oxygen freed from all traces of ' ozone. 
Green crystals containing 44*9% of copper (after drying at 100^) 
were present' in the dark liquid after the oxidation. As this 
amount of copper does not correspond with the composition of any 
of the probable compounds, it is possible that the ben^ne ring is 
broken ' during the absorption. A similar oxidation was observed 
in the case of phenol, but more slowly than with o-cresol, and her© 
too the initial stage of very slow absorption was present. [See 
also tSo€. Chemr. Tnd.^ 1919, 812a.] C. A. M. 

^ CMoropicrin. I. John Add yuan Gardner and Francis 
William Fox (T., 1919, 115, 1188—1194). 

\ GrystallO'gmplity of' Ammomiim Pictate and of PO'tassinm 
; Hbrbbrt E. Merwin {d G Wmhington Acad. Sci, 
'"1919, 429— -13,1).— :Th 0 ■ O'rthorhombic crystals 'of ammonium 
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picrate are tabular, aciciilar, or 'granular in liabit. Optical con- 
stants- are given; refractive indices (Na) a “1*508, j8=: 1*872, 
y = 1*908. Tliere is a change in the optic axial plane for different 
colours, and at wave-lengtli 541 fifi the crystals are optically iini- 
axiaL Blades of potassium trithionate crystallised from a hot 
saturated solution show a slight variation, in the angles of the 
prism. Optical constants are given; refractive indices (Na) 
a-l*4934, 0-1*5641, y-l*602. “ L. J. S. 

Mercury Mercaptide Nitrites and their Reaction with the 
Alkyl Iodides, VII« ChainCoxn-poundsof Snl-phuv {co7itini;ed), 
SiE Praeulla Chandra Ray and Peafulla Chandra Guha (T., 
1919, 115, 1148—1155). 

The Electrolytic Reduction of Phenylacetic Acid. C. Marie, 
R. Marquis, and Birckenstock (Bnll. Soc. chim., 1919, [iv], 25, 
512 — 516). — Phenylacetic acid can be reduced by electrolytic 
methods in a sulphuric acid solution, using a lead cathode. The 
yield is small, owing to a portion of the phenylethyl alcohol formed 
combining with the sulphuric acid and being subsequently oxidised 
at the anode. The only portion of the alcohol which escapes this 
destruction is that which, at the moment of its formation, com- 
bines with the excess of phenylacetic acid present. W. G-. 

Syntheses of Naphthyl-lactic and Naphthylcinnamic Acids . 

l. j0-Phenyl-/9-a-naphthyl4actic Acid and /S-a-Naphthylcinn- 
amic Acid. Remo be Fazi {Gazzetta, 1919, 49, i, 242 — 251). — 
p*PhenpI-fi-a-naphthi/l-Iactic acld,^ C3QH7*CPh(0]I)*CH2*C02H, 
obtained as ethyl ester by decomposing by rneans of acidified water, 
the complex, C 2 oH 7 *CPh( 0 *ZnBr)*CH 2 *C 02 Et, formed by the inter- 
action of phenyl a-naphthyl ketone and ethyl bromoacetate in 
presence of zinc dust, crystallises in slender, colourless, silky needles 
of peculiar odour, m. p. 188 — 189®, and with concentrated sulphuric 
acid in the cold gives a transitory, green coloration changing to 
reddish-brown. Its ethj/l ester . forms tufts of slender, white 
needles, m. p. 95 — 96®, and gives the same colorations with 
sulphuric acid as the free acid. 

^’•a-Naphthylcmnamic mid, CjoIIy’CPhlCPI^CO^H, obtained as 
ethyl ester by dehydrating ethyl jS-phenyl-jB-a-naphthyl-lactate in 
benzene solution by means of phosphoric oxide, forms silky, white 
needles, in. p. 219—220®. With concentrate^ sulphuric acid it 
first gives a transitory,, emerald-green coloration, and then dissolves 
to a reddish-brown solution with a green fluorescence; on addition 
of water, the acid solution becomes yellow and yields a precipitate, 
which is probably the corresponding indone. The ethyl ester 
forms a pale yellow oil, b. p. 278 — 281®/2 mm., or shining needles, 

m. p. 69 — -71® ( ?), and with concentrated sulphuric acid gives a 
transitory, green coloration, rapidly changing to reddish-brown. 

T. H. P. 

Asymmetric Replacement in the metaSeTies . I - W illiam 
Hehry Cough and Jocelyn Field Thorpe (T., , 1919, 115, 
1155—1164). . 
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Some Factors bearing on 1 ; 6-Additioii. Tenney L. Batis 
(/. Amer. 0/ieni, Soc.^, 1919, 41, 1132 — 1140). — In all th.© cases in 
wMcli addition in tie 1 : 6 -position has been observed, the un- 
saturated compound has also had an ethylenic linking in the 3 : 4- 
position (compare Straus, A., 1910, i, 119). The author has now 
synthesised the compound (I) without this disturbing element, but 
finds that it is abnormal in behaviour. When reduced, for ex- 
ample, it was expected to yield a ketone, thus: 

CHPb;CH-CHPh-CH3*C:0 CH — CO 

OH CHPh«CH*CHgPii’ 

(I.) 


but it could not be reduced either by zinc and acetic acid or sodiiiiii 


amalgam. 

Phenyl styryl ketone is condensed with methyl or ethyl malonate 
(Kohler, A., 1911, i, 984), the esters are hydrolysed, and the 
. ketonic acid is reduced by means of sodium amalgam. Two by- 
products of the reduction are mentioned, namely, ^^-diphenyl- 

valerolactone^ O , ^^^^CHPh, needles, m. p. 113 — 114°, 

and S-kydrosy-jSd-dtph e nyl h ti tane^aa’dicarh oxylie a cid, 
6H-CHPh-CH2-CHPh-CH(C02H)2,2H20, 
nodules of stout needles, m. p. 190 — 195° (decomp.), but the chief 
product is ^-hydroxy-fi^-diiAienylvalenc acid, which crystallises 
with 0‘5H20, ill needles from benzene or pearly flakes from alcohol, 
m. p, 154 — 154*5°. When boiled with acetic anhydride and a 


little sulphuric acid, this compound changes into the desired un~ 
saturated acid, accompanied in on© experiment by an miernal 
^^CHPh-CHg-OHPh-OH^-OO^p. 

.nwpn.nTT 


ester, 


m. 


92—94°. 


''CO-CHs-CHPlrCHg-OHPh^ 
I^B-Biphenyl-hy-butene-a-carhoxylic acid (I) crystallises from 
benzene in colourless, rhombic needles, m. p. 124 — 125°, and 'forms 
a methpl ester, clusters of stout needles, m. p, 47 — 48°, which 
reacts with magnesium phenyl bromide to form the carhinol, 
CHPii:CH-CHPh-CH.-CPho*OH, in thin needles, m. p. 138—139°. . 

J. G. W. 


The cyclo’Fro’pB.nB Series. ¥. E. P. Kohlee andL.L. Steele 
(t/. Amer, Gliem, Soc,, 1919, 41, 1093 — 1105, Compare A., 1917, 
i, 566 — 570; 1918,' i, 72; this vol., i, '404).— All the cyc%3ropane 
derivatives described in the earlier papers have, had two carboxyl 
groups (or ester groups) attached to one of the ring carbon ato'ms. 
The authors have now attempted, to prepare monocarboxyiic acids 
of this ' series, but have encountered great difficulties before achiev- 
, iiig a measure of success. 

In the 'first place, benzoylphenylcj/^cfopropanedicarboxylio U'cid 
loses carbon dioxide, on heating, but the yield of the monocarb- 
bxyiio 'acid, is iiisigiii,fi'CaB.t, no matter what modifications of the 
treatment are tried (compare A., 1917; i, ,566). ' 

A ''Second 'scheme is' based' on the 'elimination of hydrogen bromide 
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from an a-bromo-ketonic ester. y-'^-Bromohemoyl-^-phenylhutyric 
acid^ C6H4Br*C0“CH2*CHP]h.*CH2*C02H, needles, m. p, 152 — -153°, 
is prepared by heating the corresponding malonic acid (A., 1918, 
i, 72), converted into the methyl ester, stout needles, m. p. 93°, 
and this is brominated. Methyl y-hromo-y-p-hromohenmyl-^- 
'phenylbiityrate is obtained in two forms, chiefly slender needles, 
m, p. 81 — 82°, but also long, feathery crystals, m. p. 92°. When 
it is heated with potassium acetate in methyl alcohol, the product 
is not a c?/c?opropane derivative, but y-'^-hromohenzoyUfi-phenyl- 

.0 CO 


hutyrolactone^ CijH^Br'CO'CHc^ 


CHPb-GEg’ 


colourless needles, 


m. p. 158°. The same lactone may be obtained by the ’action of 
sodium carbonate on y-hromo-y-p-hromohemoyl-^-phenylhii^tyric 
acid, C6H4Br-C0-CPIBr-CHPh’CH2*C02H, m. p. 146—147°, this 
being formed by the bromination of the above free butyric acid 
derivative. In addition, when this y-bromo-acid is warmed with 
phosphorus tribromid© and bromine, it yields a compound which 
crystallises in large, rhombic crystals, like smoky quartz, and is 
probably represented by the formula 




CO" 


The successful scheme is an adaptation of Buchner’s method for 
preparing cycfopropano acids from pyrazolines. ajB-Unsaturated 
ketones are condensed with ethyl diazoacetat© to give ketonic 
pyrazolines, and these are heated. The chief product is a pyrone, 
but a yield of about 40% of a cycZopropan© derivative may be 
obtained if the decomposition is carried out in the presence of 
platinum scrap. In the preliminary trials of this scheme, 
//-bromophenyl styryl ketone was used. When heated with ethyl 
diazoacetat© at 95—175°, this yields an ester which may be hydro- 
lysed to B-p-hromobenzoyl-^-phenylpyrmole-Z-carhoff'ylic acid, 
OPh-C-nOH 

^ , feathery needles, m. p. 216 — 217° 

(decomp.), which changes at 245° into ^-p-hromohenzoyl-ii-phenyl'' 
pyrmole, m, p, 159°, If the reaction mixture is diluted with light 
petroleum, however, the product is the desired ethyl b-pd)ro'mo- 
b enzoyl-4^-ph e nylpyrazolme-d-carhoxylate, 




rhombic plates, m, p. 150 — 154° (deoomp.). This loses nitrogen 
at 170 — 200°, changing into a mixture of S^-p-hromophenyl-i- 
phenyl-l :2-pyrone, feathery crystals, m. p. 183°, and a trace of 
ethyl S~p-’bromophe'nyl-2-phenyl(ijclopropane-l-’Carhoxylat6, needles, 


m. p. 118—119°. 




■CPh 


'^<CH Q 


COjEt 


CH<g 


!HPh 


In 'the main experiments, unsubstituted phenyl styryl keton©' was 
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used. Tills reacts with ethyl diazoacetate as above to form ethyl 
^j-}jentoyl-4:-‘phenylpyrazoline-Z-ca'rooxylate, This crystallises in 
hexagonal plates, in. p. 156 — 158°, which change when kept for 
some time just below the decomposition temperature into ■ an 
■iHomeride, needles, m. p. 102’5— 103°. Both forms, in alcoholic 
solution, give a vivid red colour with a trace of hydrogen chloride. 
When heated alone^ at a high temperature, the product consists 
almost entirely of \\^-dipliemfl-\\%'pyTone^ yellow plates, m. p. 
138 — 139°, but in the presence of platinum, at 220 — 225°, a 37% 
yield of etliyl ^-henzoyl~2~phenylQ.j(dLopTopane-\-carhoxylate is 
obtained. This crystallises in thin plates, na. p. 103°, is stable at 
300°, and does not reduce an acetone solution of permanganate. 

The free acid, as obtained by hydrolysis with 


aqueous-alcoholic potassium hydroxide in the cold, exists in two 
stereoisomeric forms, slender needles, m. p. 176°, and long threads, 
m. p. 147 — 150°, the latter being the more soluble in benzene, and 
yielding an isomeric ethyl ester, m. p. 93 — 94°, when its silver salt 
is treated with ethyl iodide. 

It is interesting to compare the new acid and ester with 
Buchner’s 2-phenylcycZopropane-l : 3-dicarboxylic acid and the 
3-benzoyl-2-pheiiylcyc/opropane-l : 1-dicarboxylic acid of the earlier 
papers. The new acid is decomposed when heated with hydro- 
bromic acid in a sealed tube, whereas Buchner’s acid is quite stable. 
When left with hydrogen bromide dissolved in acetic acid, how- 
ever, it suffers rupture of the ring between carbon atoms 2 and 3, 
like the 1 : l-dicarboxylic acid, only more readily, the product being 
y-phenyl-c£-benzylidenecrotonolactone, thus : 




CBPb:c< 


cH:cPh • 

CO-6 


(see A., 1917, i, 566). Hydrochloric acid under the same condi- 
tions gives an unstable acid^ CHPhObCH(C 02 H)*CH 2 Bz, m. p. 
131 — 132°, which changes above its m. p. into 3-benzylidenepTopio- 
phenone, CHPh'CH^GHoBz. The corresponding ester, ethyl 
j^-cM&ro-a-phenacyl-^-phenylpro'pionaie, hexagonal plates, m. p* 
68 — 69°, is stable, and may be obtained most readily by the action 
of alcoholic hydrogen chloride on the cyclic acid or its ester. The 
cyclic ester also behaves as an uiisaturated compound towards zinc 
and acetic acid, being reduced to the ester of y-benzoyl-jS -phenyl- 
propionic acid. A great difference between methyl 3-benzoyl“2- 
phenylcycZopropane-l-carboxylate and the 1 : 1 -dicarboxyl ates, 
however, lies in their behaviour towards basic agents. The' latter 
are most easily ruptured between the carbon atoms 1 and 3, but 
the new ester is indifferent to dry alkyloxides, and no means of 
effecting the same opening of the ring have been found. 

, ^©-Nitrmtyrene ' also reacts veiy vigorously ^ with ethyl diazo- 
acetate, but, the primary nitropyrazoline loses nitrous acid so 
, readily' it 'changes spontaneously into ethyl 4^-phenylfyrmoU- 
plates, , m. .p.. 164 — 165 °. The corresponding ' 
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m. p. 252 — 253*^, clianges into' 4~plieiiyl- 
pyr azole when heated above 250^. J. C. W. 

Tlie c^cZoPropane Series. VI. E. P. Kohler and W. N. 
Jones (J, Amer, Chem, Soc., 1919, 41, 1249 — 1263). — In the last 
^ paper (preceding abstract) a comparison was made between the 
properties of the cycZopropanedicarboxylic acid (I) and the hetonic 
acid (II)- The diketone (III) has now been synthesised and 
studied in the same manner. 


GHPh< 


CH»o(\ir 

CH-COgH 

(I.) 


(IL) 


rjHPh< 


CH*GOPii 

CH-COPh 


(III) 


Benzylidenediacetophenone (Kostanecki, A., 1896, i, 556) reacts 
with bromine in slightly warmed chloroform to give two products, 
according to the proportion of bromine, namely, l^-bromo-aye-tri- 
fhenylpentane-a^-dione, COPh*CHBr*CB[Ph“CH 2 *COPh, m. p. 
13P (decomp.), and ^^’dihromo-ay^-trifhenylperitane-aB-dione^ 
m. p. 149° (decomp.). Both substances may be converted into 
l:%dihen%oyl-Z-phenylQjc\Q^ro'pane, the former by treatment with 
sodium ethoxide solution, giving a modification which crystallises 
in needles, m. p. 116°, the latter by boiling with alcoholic 
potassium iodide, giving an isomeride which has m. p. 161°, but 
changes into the form with m. p. 116° on crystallisation from 
alcohol containing 1% of sodium hydroxide. Both forms of the 
diket.one yield the same monoxime^ m. p. 144°, and dioxime^ 
needles, m. p. 175°. 

The diketone is remarkably sensitive to reducing agents. ’When 
boiled with moist alcohol and zinc dust, it forms the parent benzyl* 
idenediacetophenone, the ring being opened at the point where it 
was originally closed. 

Unlike the ketonic acid (II), the diketone does not react with 
alcoholic solutions of hydrogen chloride or bromide. With glacial 
acetic acid solutions, however, it behaves like other cyclopropane 
derivatives described in this series of papers, the ring being opened 
between the carbon atoms 2 and 3. The resulting 1: 4-diketone 
then loses water and changes, as usual, into a fnraii derivative. 
Thus, with a solution of hyd 

phe7iyl-4:-aA}romol) enzylfurcm, 

prisms, m, p. 110°. This is capable of yielding a number of 
reactive substances, through which it may ultimately b© converted 
into 2 :5'‘diphenylfuran, and thus identified. With^ potassinm 
acetate and acetic acid, for example, it forms 2:5<liphenylA-a- 
acetoxyhenzylfuran, yellow needles, m. p. 84°, which may be 
hydrolysed by alcoholic hydrochloric acid to ^I'o-di'phenylA-G.- 
hydroxyhe7izylfuran* This may also be obtained by the action of 
sodium methoxide solution on the bromobenzyl compound. , It 


)gen bromide, the product is 2 : 5-m- 
,CPh:CUHBrPh 


0 < 


cPh;cH 


greenish-yellow 
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crystallises in needles, m, p. 105®, and may Be oxidised by cbromic 
acid in cold acetic acid solution to a ^rodtict, C2sHig03,H20, m. p. 
89 ^^, whicli readily loses IH^O at 110°, or 2H2O wben boiled with 
alcoholic potassium hydroxide, methyl-alcohohc hydrogen chloride, 
or acetic anhydride and sodium acetate, giidng 4:~henzoyl~2i%- 
diphenylfurany which crystallises in yellow needles, and forms a 
S-Sromo^compound, m. p. 120°, when treated with bromine in 
chloroform. The omime of the benzoyl derivative crystallises in 
rosettes of needles, m. p. 174°, and readily undergoes the Beck- 
mann transformation to 2 : o~diphenylfwran-4c-carh(>xylmiUicle, 

^ .CPh:G»CO«NHPh , , „ ior^n m.. . 

0<^ i , colourless needles, m. p. 18/°. This is 

Jl ii B Jd . 

hydrolysed by alcoholic potassium hydroxide to the known 2:5- 
diplienyIfuran-4"Carboxylic acid, m. p. 217°, which changes into 
2 : o-diphenylfuran when distilled with zinc dust. 

The cyclic diketone reacts with Grignard agents without rupture 
of the ring, giving ditertiary alcohols. S-P/^en-yZ-l : %di-diphenyl- 

CH’CPh 'OH 

caThmol(sy^QfTopaney crystallises in clusters 

of slender needles, m. p. 183°, and Z-fhenyl-1 :‘l-di-a-fhenyl-a-ethyl-' 
carhinolcydUopropane has m. p. 129°. 

The diketone reacts with phosphorus pentachloride in boiling 
benzene to form ad-dichloro-y-henzoyl-aB-diphenyl-A^-hutene, 
GHPhCkCHBz'CHICPhCl, m. p. 122°, which is transformed into 
a-cMoro^y-hemoyl’-aB-diphenyl-iii^y-hutadieney prisms, m. p. 84°, 
when boiled with methyl-alcoholic potassium acetate. The latter 
compound reacts with magnesium phenyl chloride to give arcMoro- 
y-henzoyl-aM-triphenylr-^.^-butene^ CHPk2‘CHBz*CHICPhCl, in , 
large, colourless prisms, m. p. 140°. 

The action of bromine in warm chloroform on the cyclic diketon© 
is somewhat obscure, but the product^ C23Hj:g02Br2, m. p. 129° 
(deeomp.), is isomeric with the dibx-omid© obtained in the first 
instance from benzylidenediacetophenone, since it yields the same 
compounds when treated with potassium iodide or alcoholic 
potassium acetate. In the latter reaction, the product is either 
^hTomo^li^-dihenzoyl-Z-phenylcyclopropune, needles, m. p. 122°, 
or 2-acetoxy’h2~dil)enzoyl-Z-phenylGjQlopropanej m. p. 159°, 
according to the proportion of potassium ' acetate employe^., The 
latter, could not be hydrolysed to the hydroxy-derivative. 
Alkaline agents give oily residues, whilst treatment with alcoholic 
hydrogen chloride results in the formation of 2-&e?^zoy/-3 : 5- 
diplitnylfuran^ which crystallises in plates,, m. p. 118°, forms a 
4-5TOOTo-derivative, m. p. 110°, and may be reduced by means of 
zinc. and acetic acid to d:b-diphenyU2-bemylfurany bright yellow 
needles,' m. p. 193°. The oa^ime of the benzoyl compound, m. p. 
152°, suffers the Beckmann transformation . to 3 : b-diphenylfuran- 

2-carhoxpanilide, ^a^-^.CO-NHPh ’ 

' be hydrolysed to ^:^-^Sphenylftiran-2-carboxylic acidy m. p. 194° 
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(decomp.)' yields the known 3 :5-diplieny]fiiraii when 

distilled with zinc dust (Engler and Bengler, A., 1893, i, 512). 

J. C. W. 

Coadensation of Ethyl FMhalate with Flnorene* Wiliiklm 
W isniCENUS and Peter Neber {Annalen^ 1919, 418, 274 — 293), 
— A mixture of fluorene (1 mol.), sodium (1 atom), and ethyl 
phthalat© (about 1*14 mols.) is heated on the water-bath until the 
sodium has disappeared, and is then treated, after cooling, with 
benzene and ice, whereby the sodium derivative of ethyl fluorene - 
phthaloylate (o-carbethoxyphenyl fluorenyl ketone), 

CO,EfO,H,-C(OFa):C<9«J*, 


yellowish-white needles with SH^O, is obtained, which is remark- 
ably stable to boiling dilute alkali hydroxide solution. In aqueous 
solution it is decomposed by carbon dioxide or dilute hydrochloric 

acid, yielding the a -modification, CO2Et’C0ll4*C(OH)IC<;(]V®^^, of 

(ycm'h ethoxy 'phenyl fluorenyl ketone, microscopic prisms, m. p. 
217 — 218°; lower m. p.^s, dependent on the method of crystallisa- 
tion, are frequently obtained in consequence of partial conversion 
into the /3-modification. The a-modification does not react with 
ferric chloride, but it decolorises bromine in alcoholic solution and 
forms a copper derivative, (C23H2703)2Cu,HoO, bluish-green needles, 
m. p. about 180°; by bromination in chloroform in the presence 
of a little phosphorus pentabromide, it yields o-carh ethoxy phenyl 

^ -hr omo fluorenyl ketone, C02Et*C6H4*C0*CBr<^l® colourless 

O0O.4 

prisms, m. p. 190 — 191°. 

By keeping for several weeks, the a-modification changes into 

the stable ^-modification, C02Et*C6H4-C0-CH<2«^^ colourless 

leaflets or prisms, in. p. 140 — 141°, The change is effected more 
rapidly by distillation in a vacuum, by heating at 220°, or, most 
simply, by boiling with alcohol. The conversion of the j3- into the 
a-modification is ©fleeted, through the sodium derivative, by means 
of alcoholic sodium hydroxide solution. The ^-modification does 
not form a copper derivative and does not react with bromine in 
alcoholic solution. Both modifications are remarkably stable to 
alkalis; they are only decomposed by an excess of alcoholic alkali 
at 150°, yielding ethyl alcohol, alkali phthalate, and fluorene. 

By heating above 220°, by distillation in a vacuum or, best, by 
heating with potassium hydrogen sulphate at 230°, either modifi- 
cation is converted into phthalyl fluorene, yellow, flattened needles, 
m, p. 204 — 206°. To this substance is ascribed, not the indanedi- 
one formula, but the asymmetric constitution, 
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ill order to account for its intense yellow colour^ its easy decom- 
position by alkalis into fluorenephthaloi/lic acid (p-carho'Xit'plienyl 

C.H 

fluore%yl ketone)^ CO.^H’CeH^’CO'CH-c:^ i ® colourless crystalsj 

m. p, 188 — 189^ (yellow dipotassium salt, C2iHi203K2)5 
conversion in boiling alcokolic solution by an excess of liydraziiie 
hydrate into, fiiiorene and phtlialylliydrazide. It can also be pre- 
pared by beating a mixture of pMialic anhydride, fluorene, and 
anhydrous potassium acetate at 200 — 220°. 

The Jiydrazide^ glassy plates, 

prepared by shaking a suspension of phthalylfluorene in alcohol 
with hydrazine hydrate, does not melt below 200° when examined 
in the usual manner, but melts with decomposition (loss of water) 
when placed in a bath heated at 190°, and then resolidifies. When 
heated for half an hour at 220°, it is converted into l-fluoi^enyl- 

pUhalazone, , leaflets, m. p. 275—277°. 

Phthalylfluorene is reduced to o-fluorenylmethylhenzoic acidj 

i®^^^CH*CH.2‘C3H4'C02H, groups of faintly yellow needles, m. p. 

185 — 186°, by heating with fuming hydriodic acid and amorphous 
phosphorus at 160° for eight hours. C. S. 

Method for the Preparation of Phthaliniide, Walter 
Herzog (Zeitsch. angew, GJiem.^ 1919, 32, 301). — Phthalic 
anhydride (2 mols.) and carbamide (1 mol.) are heated together 
in a long-necked flask; reaction commences at 130° to 135°, and 
the temperature rises to 150° without further external heating. 
At the end of the reaction, the liquid mass solidifies suddenly. 
When cold, the porous solid is washed with a small quantity of 
water and dried; it consists of practically pure phthalimide m. p. 
230 — 231®, the yield being 90% or more of the amount required 
by the equation 

2a«H,<^g>0 + NH,-CO-KH,= + 00^ + H,0. 

A similar reaction takes place between thiocarbamide and phthalic 
' anhydride, but not between carbamide and succinic anhydride, 
citraconic anhydride, or camphoric anhydride, W. P. S* 

Phthalic Acid Derivatives ; Constit-ation and Colour « 
X¥II. Tetrahromofluoresceirx, Tetrabromoeosiu, and some 
of their Derivatives. , David S. Pratt, G. -F. Hutchinson, and 
A. W., Harvey (J. Amer, Ghcm, Soc,, 1919, 41, 1293—1297).— 
Compare the analogous iodine compounds, A., 1918, i, 176. 
Tetrabromofluorescein, C2oHg05Br4, ■ dissolves in alkali hydroxides 
with about the same colour as fluorescein, and is precipitated as a 
yellow hydrate on the addition of an acid. , When this is dried in 
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a steam-oveiij tli© brick-red, qiiinonoid form of tetrabronio- 
fluorescein is left, but tbis changes into the yellow, benzenoid form 
when wetted with acetone or ethyl acetate. The hydrate changes 
into the very pale yellow tetTahromofJ uoresceincarhmolcar'ho'xylic 
acid when treated with alcohol, thus : 






Anhydrous tetrabromofluorescein forms a bright red diamm.onmm 
salt and a colourless diacetate, and reacts with bromine to give 
octahromofluore^cem (tetrabromoeosin). This is almost colourless, 
but so sensitive to alkalis that it is generally faintly pink. It 
dyes silk an attractive pink shade, and forms a diacetate, crystal- 
lising with ICqHq, and a tetra-ammonhim salt, of a brilliant, deep 
bronze colour, probably represented by the formula 

J. C. W. 


Phthalic Acid Derivatwes ; Constitution and Colour. 
X¥I. Phenoltetrabromophthalem and some of its Deriv- 
atives. David S. Peatt, F. ' B. Doane, and A. W. Harvfy 
(/. Amer, Chem. Sac., 1919, 41, 1289 — 1293. Compare A., 1918, 
i, 167 — 172, 175 — 177, 540 — 541). — Tetrabromophthalic anhydride 
{ihid., 540) condenses with phenol in the presence of filming 
sulphuric acid (15% SOg) to form tetrahromofluoran, CooHgOsBr,^, 
colourless crystals, insoluble in alcohol, and a 75% yield of phenol- 
tefxahromo'phthalem, C.2oHin04Br4, which is nearly white, gives 
colourless solutions in most solvents, is indifferent to ammonia, but 
very sensitive to alkali hydroxides. The phthalein yields a colour- 
less, crystalline diacetate, dihefizoate, and dimedhyl ether, and may 
be brominated in boiling alcohol. Tet7*ahrom,Qph6noUetrahromo~ 
^phthalein, C^oHQO^Brg, forms very pale yellow crystals, dissolves in 
alkali hydroxides with a brilliant blue colour, reacts with ammonia 
gas to give a turquoise-blue diammonii(m salt, and yields a colour- 
less diacetate and dihemoate, which both crystallise with one mole- 
cular proportion of benzene. J. C.. W. 

The Qnmone-Phenolate Theory of Indicators. The Be- 
actions of Phenolsulphonphthalein and its Bromo- and 
Nitro-derivativeSj and their Monohasic and Dibasic Salts. 
E. C. White and S. E. Aceee (J. Amer, Chem, Soc,, 1919, 41, 
1190 — 1212. Compare A., 1918, ii, 328; this voL, ii, 400). — ^In the 
theory of indicators developed by Acree, it is held that the pro- 
duction of colour in the case of phenolphthalein do'es not begin 
when the lactone ring is opened, but when quinone-phenolate ions 
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are formed. That is, phemolphtlialem is regarded as a substance 
wliicli gives colourless mono-acid and dark red di-acid salts, tlins : 


OH OH 

/\ /\ 

CO,K-0„H,-C^ 

\CeH4-OH 

i 1 ! 1 

\/ \/ 

\ / _ 

and 

1 ^ 

o 

^ ^C,H,=0 

CO,K-C,H4-Cf 1 

VCfiH— OK 

|/''^jOO 

(Coloured.) 

W 



The existence of the intermediate salts has now been established 
ill the case of phenolsulphonphthalein, and it is also- shown that 
other factors than the further addition of alkali which tend to 
increase the production of quinone^phenolate ions, such as nitra- 
tion or bromination of the indicator, operate to cause intense colour 
changes. 

For the production of phenolsulphonphthalein, saccharin ” is 
hydrolysed by means of dilute hydrochloric acid (40D grains ; 
500 c.c. cone. HCl; 6 — 7 litres of water), and the ammonium 
hydrogen o-siilphobenzoic acid is allowed to crystallise after con- 
centration (to 600 c.c.). The salt is finely powdered, thoroughly 
wetted with thionyl chloride, and heated for a few hours, when the 
excess of reagent is distilled oS under reduced pressure and the 
residual cake is broken up and extracted with benzene. The pure 
o-sulphobenzoic anhydride is heated with phenol at 130 — 135*^ for 
six hours, when the excess of phenol is removed in steam, the resi- 
due is dissolved in alkali hydroxide, filtered, and the phenolsulphon- 
phthalein is precipitated by an acid. 

Phenolsulphonphthalein dissolves in boiling water to the extent 
of about 0*03 gram per 100 c.c. The solution is orange-coloured, 
since it contains the free quinonoid sulphonic acid. On the addi- 
tion of pur© sodium hydroxide solution, a purple streak appears 
locally, but this disappears on shaking, and is not permanent until 
nearly one equivalent of alkali has been added. That is, a salt 
of the quinonoid sulphonic acid is being formed having the same 
colour as the acid, and at last, when the ionisation of the sulphonic 
group . is so depressed that phenolate ions appear, then the striking 
colour change takes place. The changes are represented thus : 


I 1 

SOa— 0 

ColourlMS. 


YeHow in aqueous solution. 




Purpl© qumone-phenolate. 

The mono-diver^ and monchccdmim salts have 

been isolate y they all 'giye, orange solutions, which become purple 
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on tlie addition of alkali hydroxides. When left in an atmosphere 
of ammonia, phenolsulphonplithalein also' forms an almost black 
dianimonimn salt, which dissolves with purple colour, and changes 
into a red mono-animo^iium salt when left over sulphuric acid in 
a desiccator. 


. fet‘rahromo’phenohidpho7i]}hthalein is conveniently obtained by 
slowly adding bromine to^ a solution of the indicator in acetic acid 
maintained near its boiling point. The crystals are almost colour- 
less when moistened with acetic acid, but acquire a flesh-pink colour 
when dried. When heated, it gives a green sublimate at 210*^, 
becomes deeper orange in colour, and finally melts at 270 — 271° 
(decomp.). The di-ammonium salt is stable in the neighbourhood 
of sulphuric acid, owing to the increased acidity of the phenol 
group. Tetranitrophenolmlphonphthalein, canary -yellow, minute 
flakes, decomp. above 200°, also forms a stable di-ammonium salt; 
The tetrabromo-compound dissolves in water (0*7 gram per litre), 
giving a dark red solution, which becomes deep blue on diluting 
or adding a trace of alkali, but gradually yellow on adding a strong 
acid. The tetranitro-compound gives purple-red solutions in water, 
which are not visually or spectroscopically altered by the addition 
of small amounts of alkali, but gradually become yellow on adding 
acids, the solution changing to purple once more on dilution. 
Owing to the presence of nitro-groups or bromine atoms in the 
phenolic components, the production of the coloured quinone- 
phenolate ions is rendered easy, and considerable concentrations of 
hydrogen ions must be present before their ionisation is depressed, 
Phenolsulphonphthalein and its tetrabromide have been treated 
with diazomethane. The p^'oducts, m. p. 158° and m. p. 


234 — 235°, appear to he esters of the type 

hut they are remarkably stable towards alkalis, and must he 


investigated more fully. 


It is stated that stannic chloride is an excellent agent for the 


condensation of phthalic anhydride and phenols. *T. C. W. 


Optically Active Ketones : ' Ketones of 1:2:2s 3-T©tra“ 
raethylc/ycfopentane. H. Rupe and O. A. KLOPPKNBtrRG (JIeh\ 
aimn. Acta, 1919, 2, S63--378).~1-Acetyl-1 :2 :2:3-tetramethyh 
cyc^opentaIle (1 : 2 :2 :3-tetramethy]c?/cfopentyl methyl ketone), 

prepared by treating the chloride of cam- 


pholic acid (1:2:2; 3-tetmmethylcyc^opentane-l -carboxylic acid) 
with ' either zinc methyl or ethyl sodiomalonate or ethyl sodio- 
acetoacetate, and purified by means of its semicarbazone, is a 


colourless, mobile oil with a persistent cedar-wood oil odour, b. p. 
93— 95°/10 mm., Bf 0*9163, fajS'’ + 51*27^ [a]!? + 63*67°, (X« 

646’3 fip) 4* 74*17°, and [ajp + 93*32° ; in benzene solution these 
rotations are respectiyely 43*45°, 53*89°, 62-06°,' and 77*49°. , The 
semicarbazone has m. p. 226° ' (Meerwein, this yoL, 

i,' 162, gave m. p. 232°) ; the' oxime) m. p. 69*5°, the fmitrophenpl- 
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Jiydrazone, m. p. 134®, the henzi^lidene derivative, m. p. 45®, 
Bf 0*8896, [a]?? + 44*29®, [a]g^ 4- 54*29®, [afl + 61*49®, [a]|? + 69*36® 
(in benzene), and the anhylidene derivative, m. p. 54®, Bf 0*8924, 
[a]??+ 50*65® [a]^+ 63*43® [a]r?,+ 74*07®, [a]?+ 90*54®, were prepared. 

1 :2 i2:3-Tetram.ethpIcjclopent?/l ethyl hetone^ C 22 H 22 O, pre- 
pared by the action of either zinc ethyl iodide or zinc ethyl on the 
acid chloride of 1:2:2: 3-tetramethylcycfopentane-l-carboxylic 
acid, forms a colourless oil of aromatic odour, b. p. 104®/ 10 mm., 
Df 0*9124, [a]E? + 50*64®, -f 63*15® Ja]i, + 73*89® [a]|" + 94*08® 
It does not condense, with semicarbazide or hydroxylamine, but 
yields a ■p-nifrophenylhydrazone, m. p. 201®. 

l~Benzoylacetyl~l : 2 : 2 : ^-tetr^ametliylcjdiopentane, 


CH«' 


-OH. 


>CMe*CO-CH2“COPh, 


CHMe-CMe.^ 

prepared either b^r the condensation of ethyl 1:2:2: 3-tetramethyI- 
cycZopentane-l“Carboxylate with sodioacetophenone or by the action 
of ethyl benzoate on 1:2:2: S-tetramethylcyc^opentyl methyl 
ketone, forms a viscous, yellow, odourless oil, b. p. 205®/ 10 mm., 
Df 1*0500, [a]f + 50*19 ®, 'Hd 4- 63*83®, [a]=4+ 76*08® [alf4-100*92^ 
ill benzene, the respective rotations are 45*07®, 57*26®, 68*22®, and 
90*25®. Its alcoholic solution gives an intense red coloration with 
ferric chloride. With phenylhydrazine it forms the diphenylated 

CH*CjPh CH CPh 

pijrazole, or C8Hi4Me-C<j^pj^ , which 

crystallises in long, white, felted needles, m. p. 142®, and becomes 
highly electrified when rubbed. With semicarbazide it gives the 

.CHICPh 


emnpo und^ CgH^iMe • C 


N— N-CO-NH, 


CsH,4Me-C<. 


.CH- 


-(^Ph 


N(C0-]SIH2)-N 


which forms short, apparently monoclinic, white prisms. 

A simple method of preparing zinc methyl in large quantities 
by the action of a zinc-copper couple on methyl iodide in a steel 
bomb is described. T, H. P. 

Relations het-ween the lonones and Irone. L. Euzicka 
{Helv, Ghim, Acta^ 1919, -2, 352 — 363). — ►The reduction of Arone 
by hydrogen in presence of colloidal palladium or platinum black 
yields tetrahydroirone, an exact chemical proof being thus fur- 
nished of the presence of two double linkings in the iron© molecule. 
According to the formulas for a- and j8-ionones and irone, the tetra- 
hydro-derivatives ' of these compounds should be identical, except 
as regards optical activity. The two ionones do, indeed, yield the 
same tetrahydro-product (compare Skita, A., 1913, i, 63), butbetra- 
hydroirone differs from , this, not only by its dextro-rotation, but 
by its higher density and higher boiling point. Assuming the 
same structural formula, such differences can depend only on ctV 
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tram isomerism; the boiling-point difference, namely, 14^/13 mm., 
is higher than has been observed in any similar case, and may be 
conditioned by the relatively long side-chain of the molecules. 

The attempts made to establish the structural relations between 
tetrahydroionone and tetrahydroirone have been unsuccessful. 
The latter does not undergo racemisation when heated at a high 
temperature with either hydrochloric acid or alkali. Further, 
oxidation of the saturated ketones by means of permanganate, as 
well as oxidation by means of sodium hypobromite of the sodium 
salts of tetrahydro-iononic and -ironic acids, do- not yield the 
expected products, the formation of large proportions of oxalic 
acid in all cases indicating that the long side-chain is first oxidised 
away. Results previously obtained, especially the reaction by 
which ^-ionone is formed, and which consists in the scission of a 
water molecule, indicate that in the ionones (and tetrahydroion- 
one) the two side-chains, CHg and CHICHAc, occupy c«x-positions 
and in iroiie (and tetrahydroirone) ifmm-positions at the asym- 
metric carbon atom. 

When irone is reduced in presence of colloidal palladium by 
means of a limited proportion of hydrogen, only tetrahydro- and 
not dihydrodrone is formed, and it is uncertain if Skita (loc. cit.) 
obtained dihydroionones in this way, no crystallin© derivatives 
being described by him. 

Tetrahydroirone, CH2<^g2“p’^|>CH-OH2-CH2-COMe, forms 

a colo*urless oil of characteristic cedai^-wood odour, b. p. 143 — 145°/ 
IS mm., and in carbon disulphide solution decolorises bromine with 
evolution of hydrogen bromide. The semicarhazone, C 14 H 27 ON 3 , 
forms crystals, m. p. 202 — 203°, and gives the ketone again when 
boiled with potassium hydrogen sulphate solution. 

Tetrahydroionol, b. p. 142 — 143°yi7 mm., 0*9144 (Skita, 
A., 1916, i, 16, gave b. p. 142 — 143°/20 mm., 0*9126), may be 

obtained by reducing the ionones by means of hydrogen in ethereal 
solution containing platinum black, whereas in presence of colloidal 
palladium the reduction proceeds only as far as tetrahydroionone. 

Eeduction of a-ionone in 50% aqueous-alcoholic solution by means 
of hydrogen in presence of Kelber's nickel catalyst (A., 1916, 
ii, 309) yields dihi/droional as an oil, b. p. 135 — 140°, so that in 
this case the reduction of the carbonyl group precedes that of one 
of the double linkings, probably that in the ring; this appears to 
be the first instance of such a reaction (compare Rupe, Warder, 
and Takagi, this voL, i, 27). Bihydroionol does not form a semi- 
carbazone, and on oxidation is converted into dikydroionone, 
C^ 3 H 220 , which is a mobile liquid, b. p. 130 — 132°/ 14 mm., and 
yields the semicarh azide , C14H25ON3, m. p. 166 — 168°. 

Tetrahydroironic acid, 

has b. p. 185 — ^190°/15 mm., m. p. (crude) about 80°, and Utra- 
hydroi&nonic add, of the same structural formula, is a viscous oil, 
b. p. 173— 178°/12 mm. T. H. F. 
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Diketotydriadeae. III« Ananda Kisoee Das and Brojekdra 
Hath G-hosh (/. Amer, Chem. Soc., 1919, 41, 1221 — 1225. Com- 
pare T«, 1915, 10'7, 1442; 1916, 109, 175). — ^Wlieii diketoiiydr- 
inden© is candeiised witli certain acid anhydrides in the presence 
of concentrated sulphuric acid, complex, sparingly soluble com- 
pounds are fornied, which may also' he prepared by condensing the 
anhydrides with anhydrobisdihetohydrindene (Wislicenus and 
Kotzle, A., 1889, 1067), this being, therefore, the primary pro- 
duct in the first reaction. Thus, phthalic anhydride gives the 
compound, C 25 H 12 O 3 , which crystallises from nitrobenzene in 
lustrous fiakeSj'm. p. 320^; benzoic anhydride yields the compound, 
C 25 H 12 O 3 , golden-yeilO'W needles, m, p. above 320°; and succinic 
anhydride forms the compound, C 2 iHjq 02 ,H 20 , which sublimes 
without melting at above 316°. The compounds dissolve in hot 
aniline without forming anilides. 

The condensation of diketohydrindene with phthalic anhydride 
in the presence of acetic anhydride- has been described by Marchese 
(A., 1907, i, 941), who obtained a compound, C26H;i205, This is 
similar to the above compound, C25H12O3, in outward appearance 
and m. p., but it differs in that it dissolves freely in sodium hydr- 
oxide and is changed on boiling with aniline into a black, crystal- 
line suhsta?ice, bi. p. 110°. 

The experiment with phthalic anhydride was undertaken in the 
hope of obtaining a compound of the formula 



To this end, ethyl phthalate was made to react with diketo- 
hyd linden© in the presence of scwiium ethoxide, but the product 
was Schwerin's 2-bemoyl-l : 3-diketohydrindene (A., 1894, i, 194) 
mixed with a little anhydrobisdiketohydrindene. J. C. W. 

Indophenols and Indamtaes, II. Gustav Heller (Annalen, 
1919, 418, 259—274. Compare A., 1912, i, 916).— It has long 
been known that indophenols are decomposed by hot dilute mineral 
acids in the 'sense of the equation 0;C6H4lN"C6H^*03TH-Ii2C = 
0IC3H4l04-3!srH2*CQH4*0H. A further change occurs, however, 
when contact with' the mineral acid is maintained for many, hours, 

20:C6H4:0 q- 2NH2‘C6H4-0H=C6H4(0H)2 4- 

' ' 0:C6H2(NH-CgH4*0H)2:0, 

so that the final main products are quinol and diaiiilinoquinones. 
The complex substance obtained by the action of hydrochloric acid 
on the simpl^t indophenol {loc, cit,) is now shown to be SrS-di-p- 
hydroxyanilino-p-benzoquinone by its formation from ^-benzoquin- 
on© and j?-aminophenol in aqueous-alcoholic solution. In' a similar 
manner, toluquinon© yields di-p-hydroxyanilmotoluqumonc, brown 
needles,, which do not mbit below, 290°, and p-benzoquinone and 
»s-^m0thyhj?-phenylenediamin0 , yield '' 2 : "o-di-p-dimethylammo- 

'The last compound' is' not obtained" in ,th© 
.de<^mposition of phenol-bine 'by hydrochloric acid,' , because the 
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dimetliylaniiiio-gro'iip is reiHaced by hydroxyl and 2 :5"di-|?-]iydr» 
oxyanilino-p-benzoqninoae ds formed. 

Th© course of the <ieco33iipDosition of indophenols described above 
was first elucidated by an investigation of the action of hydro- 
chloric acid (fV/5) on B aii4rowski^s base, p-benzoquinone-p-toiyi" 
imide, whereby quinol and 2 : 5-di-p-toluidino-p- 

benzoquinone were obtained.. 

2 : 5-I)ianili?w-'P‘-h£mofuimone2>hen^limide^ 
o:C63H2(NH:ph)g:isrpii, 

m. p. 202 — 203^^, and % :i!)~dianiU7w--p->hensoquinone-‘p-tolyUmide, 
reddish-brown leafiets, m. p. 214°, are obtained by treating 
p-benzoquinonepbenylimicL© and ;p-b6nzoqninone-p-toiyiimid© re- 
spectively with an alcoholic! solution of aniline containing a little 
acetic acid. 

After contact with djiufces sulphuric acid for three days, Bind- 
schedler’s green yields, amongst other products of the decomposi- 
tion, tetramethylbenzidine,. produced probably by the oxidising 
action of p-benzoquinon© on dimethylaniline formed in the 
reaction. 

By oxidation with an alkaline solution of sodium hypochlorite 
at —10° to —15°, ornaphtinl and p-aminophenol (hut not phenol 
and 4-amino-a-naphthol) yield the indophenol, 

crystalline powder, -which forms two isomeric 7 nonoaniIino-deiw- 
atives, C22H3L602br2., P- S'^d 181° respectively; guaiacol and 
p-ammophenol yield I'L-meMoxyindophenol^ 

0:CgIls;(‘DMe):N-C6H4-0H, 

m. p. 181 — 182° (decomp.) (9 : 12-^m?uZmo-derivative, m. p. 
208 — 209°), and m-chloroph^nol and ^-aminopheiiol yield 1-chloro- 
indoplienol, m. p, 15 S° (sodium derivative, C 3 - 2 H 702 NCiNa, 
needles); the dimiiliT^o-d^siysitivej 024113 ^ 8 ^ 2 ^ 3^^7 bronze-green 
needles, m. p. 211 — 212°, lof the last compound is oxidised in 
alcoholic solution at 60° to the dianil ^ red prisms, m. p. 212^ — 213°, 
by chromic and acetic acids.. 

4-Anilino-4/-hydroxydiyhciiiylamine, HHPh-CeH 4 -NH-CeH 4 -OH, 
silvery scales, m. p. 145°^ is obtained by heating a mixture of 
4-amiiiodiphenylamiii©, quiii»ol, and zinc chloride at 180°; a por- 
tion of the product can be y urified by crystallisation, hut the main 
portion, apparently in consesquence of oxidation, must be reduced 
in alcoholic solution by ainu; dust and glacial acetic acid before it 
is recrystallised. By treabing its solution in boiling benzene with 
mercuric oxide, the subatamce is oxidised to ^-anilinoindophenol^ 
OIC 6 H 4 !ISr*CeH 4 *NHPi, bludsh-violet crystals containing 1 mol. 
CHCI 3 , m. p. 158°, ; _ C. S. 

The Constitution of Capsaicin, the Pungent Principle 
of Capsicum# E; IL IfBimK (/. Amer, Ghem, Soc,, 1919, 41, 
1115 — 1121). — The amount of capsaicin in cayenne pepper varies 
considerably, a very good aa.,mple yielding, when treated according 
to Micko^s method (A., 1899, i, 716; see also‘ Nelson, A., 1911, 
ii; 551), about 60 grams of the pur© substance per 50' kilos. 



ABSTBACTS OF CHEMICAIi JPIPERS* 


The compound is now shown to- be a condensation product of 

vanillylamin© and a decenoic acid 
TT (annexed forniiila). 

I jOlio INM u Capsaicin crystallises from a mix- 

\/ light petroleum and ether 

OMe (9:1) in monoclinic plates (a, 1'520; 

j3, 1*540; y, l*580)j m. p. 65^.^ Its 
methyl ether forms bundles of minuto needles (a, 1*55; 1*58; 

y, 1*60), m. p. 77 — 78®, and is only slightly pungent. On oxida- 
tion with alkaline permanganate, this ether yields veratric acid, 
and when hydrolysed by means of methyl-alcoholic hydrochloric 
acid, it gives 3 : 4-diinethoxybenzylainine hydrochloride, which 
crystallises in monoclinic rods or narrow plates (a, 1*505 ; 1*670; 

y, 1*700) (compare Juliiisberg, A., 1907, i, 219). Capsaicin itself 
yields 4-hydroxy-3-methoxybenzylamine hydrochloride (see below) 
when hydrolysed in the same way, but hydrolysis with 25% sodium 
hydroxide at 180® enables the acid fragment to be isolated in 
excellent yield. The alkaline liquid is saturated with carbon di- 
oxide, extracted with ether to remove the decomposition products 
of the amine residue, the aqueous portion is then evaporated to 
dryness, the organic salt is separated by means of boiling alcohol, 
and finally decomposed by dilute sulphuric acid. The acid appears 
to be a new decenoic acid^ ^ 10 ^ 18 ^ 2 * P* h. p. 

258 — 2 61®/ atm. (corr.), forms a dihi'omide, m. p. 57 — 59®, and an 
amide» pearly leaflets, m. p. 96 — 97® (corr.), which differs from 
the amides of two decenoic acids described by Wallach, and the 
saturated decoie acid obtained by Paal’s method has b. p. 260®, 
in. p. 24 — 25°, and immediately causes the liquefaction of decode 
acid from coconut oil (compare Lapworth and Royle, T., 1919, 
115, 1109)- ^ ^ , 

The base, vanillylamine (A-hydroxy-d-methoxyhenzylmyiine), was 
prepared for comparison by the reduction of vanillin oxime. It is 
very unstable, crystallises from water in slender needles, m. p. 
131 — 133® (after drying at 110®), and yields a hydrochloride^ 
colourless rods (a, 1*510; jB, 1*705; y, 1*735). J. C. W. 


SoMbilitj of Carbon Dioxide in Solutions of CMorophylL 
Eobekt Kremann and Norbert Schniberschitsch (A/ona^sA., 
1916, S7, 659 — 679). — ^I\Tth the object of ascertaining whether 
chlorophyll and carbon dioxide form an additive compound in the 
assimilation of the latter by the leaves of,teees, the authors have 
determined the solubility of carbon dioxide in 95% alcoholic solu- 
tions of chlorophyll both in the absence and the presence of light. 
The experiments were carried out both by the static method and 
the dynamic method. In the latter method, the amount of carbon 
dioxide dissolved was estimated by determinations of the electrical 
conductivity of the solutions. A similar series of experiments was 
also carried out with 95% alcohol which contained no chlorophyll. 
The experiments ■ show that the solubility of carbon dioxide in 
alcohol and in alcoholic solutions of chlorophyll is practically the 
same. ; It must therefore be concluded that, neither In the dark nor 
in daylight is there a measurable formation of an additive compound 
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between carbon dioxide and cbloropliyll. Eurtiier, no suck com-’ 
pound could be observed in a colloidal suspension of ckloropkyll 
in 45% alcokol tkrougk wkick carbon dioxide bad been bubbled. 
Consequently, if such an additive compound takes any part in the 
absorption of carbon dioxide by living leaves, this compound can 
'only be present in an almost unrecognisable quantity, J. E. S. 

Til© Taiuain of th© Knopper Gall. Maximituan Nieeenstein 
(T., 1919, 115, 1174-—1180). 

5:6: Y-Trihydroxyjaavone : Constitution of Scntellarein. 
G-. Baegellini (Gcizi^Gtta^ 1919, 49, ii, 47 — 63). — The fact that 
scutellarein alone is obtained by the action of hydriodic acid on 
2:3:4: 6 -tetramethoxypheii 3 d ^Mnethoxybenzoylmethyl ketone, 
which thus undergoes demethylation and also loses 1 mol. of water, 
indicates that scutellarein is either 5 : 7 : 8 : 4^- or 5 : 6 : 7 : 4^-tetra" 
hydroxyfiavon© (A., 1915, i, 84). The decision between these two 
constitutions is now made as follows. By condensation with methyl 
benzoate in presence of sodium, 2:3:4: 6 -tetramethoxy phenyl 
methyl ketone is converted into 2 : 3 : 4 : 6 -tetramethoxyphenyl 
benzoylmethyl ketone, and hydrolysis of the latter by means of 
hydriodic acid, as above, yields a trihydroxyflavone, w^hich may be 
either the 5:7:8- or the 5 : 6 : •7-derivative ; as this compound is 
different from the 5:7: 8 -trihydroxvflavone (hydroxychrysin) 
described by hTierenstein (A., 1912, i, 292), it must be regarded as 
5 : 6 : 7-trihydroxyffavone. On the assumption that the elimination 
of water in the formation of scutellarein from 2 : 3 : 4 : 6 -tetrameth- 
oxyphenyl 7 ?-methoxybenzoylmetliyl ketone takes place similarly 
to the elimination of water from benzoylmethyl 2 : 3 : 4 : 6 -tetra- 

methoxyphenyl ketone, scutellarein 

0 / ^ OH regarded as 5 :,6 : 7 :4^-tetra- 

^ / hydroxyflavone (annexed formula). 

Melting points different from those 
obtained bv the author have been 
given bv Hierenatein for certain of 
these derivatives. Thus, for 2 : 3 : 4 : G-tetramethoxyphenyl methyl 
ketone, the author finds m. p. 48 — 50®, and ISTierenstein *(T., 1917, 
111, 4) 92—93®, and, in view of the ease with which ethylated 
derivatives are formed when phloroglucinol and its derivatives, and 
also 1:2:3: 5-tetrahydroxvbenzen© and its derivatives, are 
methylated, it may be that Nierenstein's so-called 2 : 3 : 4 : 6-tetra- 
methoxyphenyl methyl ketone, prepared by direct methylation of 
the corresponding tetrahydroxy-compound, is in reality a (J-methyl- 
ated derivative. 


2 : 3 : 4 : 6 : 3' : ¥*-3 emamethoxpphenyl styryl hetone (annexed 
formula), obtained by condensation of 2:3:4: G-tetramethoxyphenyl 


OMe 

“\ 


OMe<^ 


•co-oh:ch- 


/■ 




■OMe 


OIU 

uric' acid' with an intense red coloration, 

vot-Joxvi, i 


methyl ketone with 
veratraldehyde, is a pal© 
yellow compound, m. p. 
127 — ^128®. and dissolves 
in ' concentrated sulph- 
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Xiereiisteiii {loc. cit.) describes 2~liydrO'Xy-3 :4 ; S-trimetlioxv- 
plieiiyl metliyl ketone, ni. p. 125 — 126°, and 6-liydrosy~2 : 3 : 44ri- 
metboxypiieiiyl metliyl ketone, m. p. 164 — 165°. Tbe trimetliyl- 
ated derivative prepared by the author has in. p. 106 — 108°, and 
is probably the former of these compounds; its acetyl derivative, 
HI. p. 106°, and its henzoyl derivative, m. p. 120 — 122°, have been 
prepared. With veratraldehyde in presence of sodium hydroxide, 
it yields 2-hydroxy-3 : 4 : 6 : 3^ : 4Cpentaraethoxyphenyl styryl ketone, 
ni. p. 143°, as described by Niereiistein. The latter describes 
2 : 6-clihydroxy-3 : 4»diinethoxyphenyl methyl ketone, m. p. 
166 — 168°, whereas the dimethylated derivative obtained by the 
author has m. p. 162 — 163°; its acetyl derivative, m. p. 110 — 112°, 
has also been prepared. The tetra-, tri-, and dbmethyi compounds 
all dissolve- in concentrated sulphuric acid, giving a yellow color- 
ation, cliaiiging to brownish-green and then to bluish- violet on 
heating; this colour reaction is probably coimnoii to all derivatives 
of 1:2:3: o-tetramethoxy benzene. 

2:3:4: ^-Tetramethomyphenyl 'benzovlmetliyl ketone, 
C6H(OMe)4-CO-CH2Bz,^ 

forms yellow, prismatic crystals, m. p. 110 — 112°, and in 
alcoholic solution gives an intense red coloration with ferric 
chloride ; a crystal of the compound* is coloured red by concentrated 
sulphuric acid, the latter becoming yellow. 

5 :B:7-Trihydrox;yflavofie (annexed formula) forms a brownish- 
yellow powder, m. p. about 260° (decomp.), or, 

when prepared from the di- or tri-acetyl deriv- 

nw! Wt-t 2itive, shining, yellow crystals, turning brown 

/ GO*CH locally at 240 — 250°, m. p. 262 — 266°. It dis- 
OH solves in aqueous borax to an intense yellow 

solution, in concentrated sulphuric acid to a 
yellow solution, in sodium hydroxide solution, giving a reddish- 
brown solution, and in sodium carbonate solution, giving a green 
solution turning brownish-red. Addition of a few drops of con- 
centrated sulphuric acid to a hot solution of the compound in 
glacial acetic acid yields a red, crystalline compound similar to that 
given under these conditions by scutellarein . Addition of a little 
sodium amalgam' to the alcoholic solution of the trihydroxyfiavone 
results in the deposition of green flocks ; scutellarein behaves 
similarly, whereas 5 :7 :4^-trihydroxyflavone (apigenin) and 6:7-di- 
hydroxyflavone give red colorations, and 5 :7 : 3^ :4^ :'5^-pentahydr- 
oxyfiavon© reddish-brown flocks. ■ Thus, the formation of green 
flocks with sodium amalgam is probably a reaction characteristic 
of flavones containing three vicinal hydroxyl groups in the beiizo- 
pyrone nucleus, and may be of service as an indication of the con- 
stitution of other natural flavones or 'flavonols. The diacetyl 
derivative of 5 : 6 : 7-trihydroxyflavone, G19H14O7, forms yellow 
needles, m. .p, 198 — 200°, and gives a red coloration ' with ferric 
chloride in alcoholic solution. The iriacetyl derivative, 
forms white needles, m. p. 190—192°, and dissolves in conceWated 
sulphuric acid to a yellow solution, , but gives no coloration with 
"ferric chloride in alcoholic solution. The (6:7- ?) dimethyl ether 
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forixiij ycdlovv needles, in. p. 155 — loG'-', a-iid with, ferrir 
cliioride in alcoliolic solution gives a red coloration changing to 
green with excess of the reagent. The frimetlij/l ether, CjyllyiO-, 
forms light, woohlike needles, m. p. 165 — 166°, and dissolves to a 
yellow solution in concentrated sulphuric acid, but gives no color- 
ation with ferric chloride in alcoholic solution. T. H. P. 

5:7: 2'-TriliydroxyflaYanol : Synthesis of Datiscetin, 
Gr. Baegellini and E. Peeatonee {Gazzetta, 1919, 49, ii, 64 — 69). 
— D : 7 :2^-Trihydroxyj[iavanol has been prepared as follows. Con- 
densation of 2 "hydroxy-4 : 6-dimethoxyphenyl methyl ketone with 
the methyl ether of salicylaldeliyde in presence of sodium hydr- 
oxide yields 2-hydroxy"4 : 6 : 2'-trimethoxyphenyl styryl ketone, 
which, when boiled with dilute hydrochloric acid in alcoholic solu- 
tion, is converted partly into 5:7: 2^-triniethoxyfiavanone. Treat- 
ment with amyl nitrite transforms the latter into its fsonitroso- 
derivative, and this, when heated with dilute sulphuric acid 
in acetic acid solution, gives 5 : 7 : 2'-trimethoxyflavanol. The 
latter should he identical with the trimethyl ether of the datiscetin 
of Marchlewski and Korczyhski (A., 1907, i, 435), and should yield 
datiscetin (5:7 : 2'-trihydroxyflavaiiol) when treated with hydriodic 
acid, bub lack of material has prevented the completion of the 
work. 

:''V-trimefhox.j/phen>/l sit/ri/l ketone (I) forms 


()H OMe 

OMe<^ )>-co-oh:ch-<^ )> 

OMe 

(I.) 


OMe 

OMe/h-0— CH-/ )> 

/'-CO-CHj " 

OMe 

( 11 .) 


canary-yellow crystals, m. p. 106 — 108°, and dissolves in concen- 
trated sulphuric acid with an orange-red coloration. 

5 :7 :2^-Trimethoxi/flava72one (II) crystallises in white needles, 
m. p. 124-— 126°, and dissolves in concentrated sui])hurie acid t-o 
a brownish-yellow solution* 

%Oximino-^ il i^^-tifdmethoxpfiavanoiie (III) forms pale yellow 
crystals, an. p. 189—190° (deconip.). 

b :1 iV -TrvnieilioTjtflavotiol (TV) crystallises in pale yelh)w 


OMe 

OMe/ Vo— mi / )> 

\^-co-c:n-oh^ ^ 

OMe 

(in.) 


OMa 

OMe/\-0— / )> 

\/-CO*C-OH'^ 

OMe 

(IV.) 


needles, in. p. 158—160°, and' dissolves in concentrated sulphuric 
acid, giving a yellow solution which exhibits intense green fluores- 
cence. Datiscetin alsO' gives a 'fluorescent solution in sulphuric 
acid. '' T. h; P. 
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Tiie Aniialoiiitiiii [Cactus] Alkaloids » I. Ankaiine and 
Mezcaliii 0 „ Ernst SpIth {Monatsh,, 1919, 40^ 129 — 154).-- 

Tii© cactus alkaloids liave been investigated most completely so 
far by Heffter (A., 1895, i, 120; 1896, i, 267; 1898, i, 499; 1901, 
i, 736; 1905, i, 877), and seven bases are deserilDed in tke literature, 
namely, ankaline, inezcaline, pellotine, anlialonidine, anbaionine, 
anbal amine, and lopkophorine. These have about the same 
physiological properties (Mogilewa, Arch, ex'pt. Path, Pharmah,, 
1903, 49, 137) and are closely related chemically. It is now shown 
that anhaline is identical with the hordenine of barley germs, that 
is* it is ^-n-hydrosyphenylethyidimethylainine, 
OH-CeH^-CHo-CHo-NMe. 

(Leger, A., 1906, i, 204, 761; Boseninund, A., 1910, i, 241), and 
mescaline lias been synthesised by a method which shows that it 
is jS-S : 4 : 5~trimetlioxyphenylethylamine, 

CeH.(OMe)3-CH2-CHji-NHo. 

Anhalonine and lophophorine each contain a methoxy-group and 
two non-hydroxylic oxygen atoms, but the other bases are simply 
methylated members of the 3:4: 5-trihydroxyphenylethylamine 
series. 

Synthesis of Mescaline , — Gallic acid is methylated by means of 
methyl sulphate, and then converted into 3:4: 5-trimethoxybenzoyl 
chloride by the action of phosphorus pentachloride. This is 
reduced in boiling toluene by hydrogen in the presence of palladin- 
ised barium sulphate, the yield of 3 :4 :5-trimethoxybenzaldehyde 
being good, although some by-products are formed (Rosenmund, 
A., 1918, i, 300). The aldehyde is condensed with nitromethane 
to form m-nitro-'^'Ai^-trimethoxyBtyrene, 

CoHa(OMe)3-CH:CH-N02, 

long, yellow needles, m. p. 120 — 121^, and this is reduced by means 
of zinc dust and acetic acid to an oxime, and then by sodium 
amalgam to ^-Z'Ai^-trimethoxyphenylethylamine, which is a 
colourless, highly refractive, viscous oil having b. p. 180 — 180'5^/ 
12 mm. and a faint, basic odour. The procedure at all these 
stages is that devised by Rosenmund (A., 1910, i, 110). The base 
gives the following derivatives, which are identical with those 
obtained from a ■ specimen of Merck's mezcaline, and already 
described in part by Heffter; sulphate, B2,H2S04,2H20, long, 
glistening prisms, m. p. 183 — 186®; ynerate^ yellow crystals, m. p. 
216 — -218®; platinichloride, of straw-yellow needles, m, p. 

187 — 188®; auricMoride, B,HAuGl4,Hg,0, orange needles, decomp. 
140 — ^141® ; Pemayl derivative, m. p. 120 — ill®; mruitrohensoyl 
derivative, m. p. 161 — 162°; qiiaternani methiodide, 
CcHo(OMe)3-€H^-CHZ-IsrMeJ, 
m. p. 224-225°. ^ ‘ 

Heffter found on analysis that mezcaline behaves as though it 
contains a methylamino-group, -KHMe, and this is confirmed. The 
explanation' seems to be that some rearrangement in the molecule 
proceeds during the analysis, for Heffter himself disposed of the 
alternative,, formula, ' C0Hg(OMe)3*CH2*brHM€. Still another 
alternaMye, CgH2(OMe)3*CHM6*NH2, is noW' negatived by ,the 
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iiyiitiiesis of tin*, base wiili this foiinula. 3 : 4 : 5~Trii:neilK>xy|)heiiyl 
inetliyl lietone (Mautbiuu’, A., 191b, i, G80) is converted into tlK3 
orinie^ needles, in. p. 102 — 103^, and this is reduced 'by means of 
sodium amalgam. a-Z :4::B-Trimethoos^phen^letlh^lamine is a 
strong base whicli forms a solid carbonate on exposure to- the air. 
Its henzoyl derivative has m. p. 150 — 151^, and the quaternary 
methiodide^ C5ll2(OM6)3*CHMe*NMe3l, melts at 180—182^, then 
resolidifies, melts again at 235 — 237°, and decomposes at 250 — 255°. 

J. C. W. 

Some Cases of Solubility Influence. II. Compotinds 
of Caffeine existing in Aqueous Solution. G. Bargellini 
(Gazzetta, 1919, 49, i, 191 — 200). — Cryoscopic investigation of 
solutions containing caffeine, together with either antipyrine, 
sodium benzoate, resorcinol, quinol, or catechol gives results 
indicating the formation of compounds between the solutes, the 
soiuhility of the caffeine being apparently increased. With phloro- 
glucinol or pyrogallol, however, caffeine appears to form compounds 
exhibiting but slight solubilities in water (compare Ultee, A., 1910, 
i, 132). The solubility of caffeine in water is about 1%, in 10% 
resorcinol solution about 3%, and in more concentrated resorcinol 
solutions still more. ‘ T. H. P. 

Compound of Yobimbiue coutaimng Arsenic. W. 
Gruttefien (U.S. Pat. 1305462), — ^Arsenic acid (150*7 parts) and 
yohimbine (368 parts) are dissolved in water (1000 parts). The 
solution is filtered and evaporated, the residue is mixed with 
acetone, and the salt thus obtained is filtered and dried at 100°. 
Tohimhine arsenate thus produced forms an almost colourless 
powder, m. p. 243°. Tohimhine methylarslnate^ m. p. 203°, is 
obtained from methylarsinic acid (130 parts) and yohimbine (368 
parts). Tohimhine yhenylarsinate, m. p. about 140°, is produced 
by the interaction of phenylarsinic acid (202 parts) and yohimbine 
(368 parts) dissolved in alcohol (1000 parts). TohimMne chloro- 
arsenohehenoTate is a faintly coloured powder, m. p. about 90°, 
soluble in water, alcohol, and acetone. It is produced from chloro- 
arsenobeheiiolio acid (462*5 parts) and yohimbine (368 parts) dis- 
solved in acetone (10,000 — 15,000 parts). If necessary, the solu- 
tion is filtered and the filtrate carefully evaporated. The viscous 
paste which is at first obtained becomes solid after keeping for a 
short time in a desiccator, and can then be easily pulverised. These 
compounds are stated to be especially suitable as therapeutic agents 
because they do not possess the pronounced irritating effect on the 
intestine which is common both to arsenic compounds generally 
and to yohimbine. Chemicai^ Abstracts. 

Colour Reactions of Molybdenum and. Tungsten# I« 
G. A. Babbibri (Atti E. Accad. Linee% 1919, [v], 28, i, 351—355). 
—According to Sand and Burger (A., 1905, i, 923; 1906, i, 487), 
and Eosenheim and Koss-(A., 1906, i, 603), the action of pyridine 
on the red ' and ' violet liquids obtained from an acidifie# solution 

Z* 2 ' 
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riiutaiiiing a uialybclato and a thiocyanate, either by boiling or l>y 
treating in the cold with zinc, tin, or other reducing agent, vield? 
the compounds MoO(SCK);j,(C5H5N,HSCN),.,HoO (I) and 
Mo(OHjo(SCN)s,2C,H,N “(II), 

the iiiolybdeiiiun being quiiiquevalent. Since compound II is 
foriiied in acid solution, it is more probable that the pyridine unites 
with the thiocyaiiic acid, and that the molybdeniun exists as 
jnolvbdTj, lsloO.-> (A., 1916, i, 627); the formula, 

MoOhSCN, SCN)o, 

for this coiiipoiiiid would explain also its conversion iiitO' coiiipoiiiid 
I by treatment vvdth thiocyanic acid, 

'Wlieu moljbdic acid is reduced in 2 )resence of thiocyanic acid 
(Braun's reaction, Zelt-'ich, anal. Cliem.^ 1863, 2, 36), the color- 
ations produced may be due partly to sexa- and partly to quinque- 
valeiit iiiolybdeiiuni. The latter alone is present in molybdeiiyl 
aiiimonium chloride, MoOClji, 2 NH 4 Ch which gives an orange-red 
coloration when treated, in a solution acidified with hydrochloidc 
acid, with excess of ammonium thiocyanate; the colour changes to 
blood-red and then to violet on dilution or heating, further addi- 
tion of water producing in succession orange-yellow and yellow 
colorations, and finally deeolorisatioii. The different colours are 
hence the result of hydrolysis. The orange-yellow liquid gives 
with pyridine thiocyanate the compound I (above), whilst treat- 
ment of the coloured solutions with a hexamethylenetetramine 
salt under definite experimental conditions gives the compounds : 
(III) Mo('OH).(SCN).,CcHioN 4,HSCN,2H.O, black, prismatic 
crystals ; (IV) ' Mo(0HX,(SCN).3,C,H;i,N 4,HSCN,2H20, blackish- 
green crystals forming a violet powder ; and (V) 
MoO(OH) 2 SCN,C 6 H 32 N 4 ,HSC]Sr, 

orange-yellow prisms. Compounds III and IV give violet alcoholic 
solutions which become orange-yellow -when diluted with water 
and heated, and, on cooling, then deposit compound V; treatment 
of the latter with tliiocvaiiic acid yields a violet solution. 

T. H. F. 

Synthetio Investigations in the Quinine Series. I. 
Synthesis of /9-Collidine [4-Methyl-3-ethylpyridine]. L. 
Buzicka and V. Foenasir {Helv. GMm. Acta, 1919, 2, 338 — 348), 
— ^The authors have succeeded in synthesising 0-collidine [4-methyl- 
3-etli;yIpyridine], the various steps in the process being as follows: 
(1) Preparation of 2 : 6-dihydroxy-0-collidine, either ■ by heating 
Y-cjaiio-0-methyl-£E-ethylglutaconimide (5-cyano-2 : 6-dihydroxy-4- 
methyl-S-ethylpyridine) (compare Guareschi, A., 1897, i, 168) with 
hydrobromic ' acid, or by condensing ethyl ethylaoetoacetate with 
ethyl cyanoacetate in presence of sodium and treating the cyano- 
glutaconic ester thus obtained with sodium hydroxide (compare 
Bogerson and Thorpe, T., 1905, S7, 1685); (2) conversion of the 
2';6-dihydroxv-f3-coliidine into 2 :'6-dichloro-0-colIidine by means of 
phoephO'ryl chloride; and (3) removal of the chlorine atoms by 
treatment ' with hydriodic acid, monochloro-jS-collidine, ,and' then 
being- formed. 
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y-Cyano-^-metiiyl-a-etliylglutacoiiimide lias in. p. about 220° 
(crude) (Guarescbi, loc, cit., gave 234°), and its ainmonimn deriv- 
ative, in. p. abont 315° (Guarescbi gave m. p. about 300°). 

2\%*Dichloro~i~wetli>fhZ-ethyl‘])j/ridine^ is a 

colourless, mobile oil, b. p. 140°/ 12 mm., ba%uiig a piercing odour 
and an inflammatory action on tbe skin. 

^Ghloro-i-in e tliyl-Z- e f liyl pyruli ne, N ^ ^ ^ a 

colourless, mobile oil witb tlie odour of pyridine, b. p. 110°/ 12 mm. 
Its pi crate lias m. p. abont 110°. T. H. P. 

Compounds o! 2-Plienylqmnolme-4-carboxylic Acid 
with Halogen Acids. H. W. Rtiodehamel (IJ.S. Pat. 
1306439). — Compounds of 2 -plieiiylqiiinoline-4 -carboxylic acid v/itb 
halogen acids are prepared by mixing tbe parent materials, using 
an excess of halogen acid, and then removing the excess of the 
latter by drying. The hy dr iodide forms orange-yellow crystals', 
m. p. 243°. It is useful as a therapeutic agent for rheumatism 
and gout. The hydrohroniid e forms brownish-yellow crystals, m. p. 
255°. The hydrochloride, m. p. 223°, and hydro fluoride form 
lenion-yellow crystals. Chemical Abstracts. 

Nitro-derivatiires of 5-DiphenyMihydroacridme. F. 
Kehbmann, Henej Goldstein, and Peter Tschudt {TIeh\ Chhn. 
Acta, 1919, 2, 315--™323. Compare A., 1918, i, 311; ii, 344), 
—In presence of acids, 5-diphenyldihydroacridine (compare Baeyer 
and Viliiger, A., 1904, i, 898) is readily oxidised at the ordinary 
temperature by various oxidising agents, yielding coloured products 
with the characters of salts; the study of these products is attended 
with considerable difficulty. By nitric acid diluted largely wdtli 
glacial acetic acid, 5»diphenyldihvdroacridme is energetically 
attacked, with formation of crystalline nitro-derivatives, of which 
six have been isolated pure (see below). The corresponding amino- 
derivatives behave towards oxidising agents like the leuco-com- 
pounds of colouring matters, showung the characteristic proper- 
ties of quinoneimide dyes and resembling particularly many 
azoxine dyes. The behaviour of the nitro-derivatives towards 
alcoholic alkali hydroxide accorcls with the assTimption that at least 
one nitro-group occupies the para-position with respect to the ter- 
valent ring nitrogen atom; they dissolve in the alkali, yielding 
pronounced green, red, Jiild blue colorations, thus resembling closely 
the analogous nitro-derivatives of phenazoxinc and thiodipheiiyl- 
amine. ■ 

The «?.ou,o;?'/i?ro-derivative of 5-diphenykliliydroacridine (I) forms 
compact, many-faced cry.stals with the colour of crystalline 
potassium dichromate, or, when ground, a |>vale orange- powder, 
m. p. 300~301°; concentrated sulphuric acid dissolves and decom- 
poses ' it, with formation of a deep blue coloration. Its 'acetyl 
derivative forms large, four-sided plates, m. p. 215°, 'yielding an 
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almost wMte powder. Addition of alkali liydroxide solution to tlie 
liot alcoholic solution yields a dichroic liquid, wliich is greeiiisli- 
yelidw ill tMn and purple-red in thick layers* 

The -derivative *4 (formula II), forms lieai^y, praiige- 


NH 





(I.) 


hTH NO.3 



GPii, 

(11.) 


NH 

/\ /\ /\ 

I { ! 





(III.) 


yellow, maiiy-faced crystals, m. ji. 287 — 288^, giving a golden- 
yellow powder ; its solution in alcoholic sodium hydroxide is 
greeiiish-yeliow in thin and violet-brown in thick layers. The 
-derivative B (formula III) forms compact, lemon-yellow 
crystals with a slight blue reflex and a yellow powder with a green 
tinge; it begins to decompose at about 300*^ and has m. p. about 
322*5'^. Its alcoholic alkali hydroxide solution is blue in thin and 
deep purple in thick layers. 


NH NOo 



CPh, 
(IV.) “ 


NO 3 N H NO. 


NO. 


CPI). 

(V.) 


The /./ 7 >r?‘ifr 0 "clerivative (formula lY) forms orange-yellow leaflets 
containing benzene of crystallisation and a golden-yellow powder, 
m, p. 257 — 258 ^; its solution in alcoholic 
alkali hydroxide is magenta-red, and 
becomes reddish-violet on addition of a 
little water, whilst much water forms a 
yellow, fiocculent precipitate. 

The tetranitro~dQiwB.\AvQ (formula V) 
forms pale orange-yellow needles and a 
pal© yellow powder, m. p* about 180®; in 
alcoholic alkali hydroxide it gives a 
mageiita-red solution, changing to violet on dilution. 

The Ac,TO?n'/ro-derivative (formula VI) forms granular, yellow 
crystals, ni. p. 317 — 318° (decomp.), and dissolves in alcoholic 
alkali hydroxide to a magenta-red liquid, the colour of which is 
unchanged by dilution. , T. H. P. 

Carbazina Bjes,. a New Class of Quinone-imiiie Deriv- 
atiiraS'. P. 'Kehemann, Henri' Goldstein, and Peter' Tschddi 
(Eelv, €Mm, Acta, 1919, 2 , 379 — 397 ). — The amines obtained by 
^ reduction of the nitro- derivatives ' prepared , from 5~diphenyldi- 
liydroacridin© (preceding abstract)^ behave as' the leu eo- com pounds 
'"of, dyes into winch they are transformed !,>y oxidation. ' Owing to 
'theitVevident analogy to'azoxin© and thiazine dyes, the name 


NO, NH NO. 


C 

/\ 

(VI.) 
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mrhazine is given to -tliese dyes. Despite their relation to 
acridine, carbazine dyes exhibit little similarity tO' the acridine 
dyes, the dissimilarity being sufficiently explained by the difference 
lietweeii the chromophores in the two cases. Like the aziiie, 
azoxine, and thiazine dyes, carbazine dyes are derivatives of 
qiiinone-di-iinide, this relationshij) being fully borne out by their 
properties. 

The introduction of an amino-group is accompanied by the 
following colour changes in the mono-acid salts: with caihazine 
[diliydroacridine], from yellow to bluish-green ; with azoxine, from 
yellowish-red to bluish-violet; with thiazine, from violet-red to 
violet-hlue, and with saf ranine, from violet-red to scarlet. The 
absolute value of the hathochromic or hypsochromic effect produced 
by the introduction of an amino-group into a chromogen is in 
general a function of the basicity of the complex it enters, the 
action being the more strongly hathochromic the less this basicity 
is developed. Thus, to explain the conversion of the bluish-green 
malachite-green into the bluish-violet crystal-violet by the introduc- 
tion of a second p-dimethylamino-group, the hypothesis of colours 
of the second order is unnecessary. Indeed, whether the introduc- 
tion of amino-groups into coloured complexes produces deepening 
of the colour or the reverse depends primarily on the chemical 
nature of the complex and secondarily on the positions assumed hy 
the entering groups. 

The quinone-imide base (formula I), corresponding with the 







CPh, 


(IL) 


bluish-green mono-acid salts mentioned above, is yellowish-red in 
ethereal solution and shows a pronounced yellow fluorescence ; even 
ammonium carbonate separates it completely from its salts. 
Oxidation by means of ferric chloride of the colourless leuco- 
diamine prepared by reduction of the yellowivsh-red dinitro-com- 
pound {loc, cit.) yields a dye (formula 11 or III), which, as mono- 
acid salt, is deep olive-green; the corresponding dark cherry-red 
base is even weaker than the preceding, as its salts are decomposed 
by sodium acetate. 

Eeduction of the trinitro-compound (loc. cit,) yields a colour- 
less leiico-triamine, which is oxidised by ferric chloride to a colour- 
ing matter (formula IV) with* an intense, pure violet mono-acid 


NHgX: 


^coo 

CPh., 
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salt; the base, which is separated from its salts by ammonia, but 
only incompletely by ammonium carbonate, is deep orange-red, but 
non-fill orescent in ethereal solution. Hence the first amino-group 
exerts a bathocliromic, but the second a hypsochromic, influence, 
v/itli the limitation that the colour strength is considerably 
increased. Comparative dyeing tests -vvitb tannin-mordanted 
cotton show that the colour strength increases from the chroinogeii 
to the violet diamine, and then gradually falls until the pentamine 
is reached. 

The leuco-tetraniiiie gives on oxidation a pure blue mono-acid salt 
of the probable formula Y, and the hexaniine one of the probable 
formula YI, also blue. Y"ith both salts correspond imide bases. 


XH^x: 


XH, XHg 



CPh. 



(Y.) 


(VI.) 


which are liberated from their salts only by the strongest inorganic 
bases, that derived from the hexamine only incompletely; boiled 
distilled water extracts the blue hydrates quaiititativel}^ from the 
violet-red ethereal solutions. 


By excess of more or less concentrated acids, all the colouring 
matters are converted into poly-acid salts of different colour, these 
being mostly hydrolysed vritli ease by water, 

7-Amino-5-diphenylacridine salts (annexed formula) are obtained 


X 


by oxidation of the leuco-compound, 
7-amino-5-dipheiiyldihydroacridiiie, in acid 
solution by means of ferric chloride. 


,6 /V 5 /A 4 '/ other solid salts are difficult to obtain, but 
CPk ' CorjHioX^ClO^, forms a pure 

yellow, pulverulent, crystalline precipitate 


exploding when heated. 


h^Dip7ieti?il acridine^ forms small, pale yellow crystals 


deGomposing without melting at 160'^, and acts as a very weak 
base. 


l(or 9) : 7-Biamifiodiphenylacridhie hydrochloride, C25H,:,0X.^C1, 
forms deep, olive-green, crystalline , flocks, and the platinichloride, 
(C2r,H2oNsCi)2PtCl4,' small, dark green crystals. The imide base, 
C25H39X3, separates, apparently as' a hydrate, in deep red flocks, 
changing in a few minutes to fine mystals. 

3 : 7-D mminmliphenylmridin e platinichloride, 

(a5HooN3Cl).2PtCl4, 

form.s metallic-green crystals, somewhat soluble in water to a 
greenish-blue solution. The chloride forms metallic-green crystals 
with the lustre of brass. The imide hase^ forms copper- 

md crystals with a ^golden lustre, m. p. 240— 250® (decomp.). 

/: I'; 7 ;pfrmmifwdiphejif/laeri^^^^^ chloride ,, ' C>r,H2iX4Cl, ' forms 
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compact crystals with a coppery lustre, and the 
microscopic, blackish-violet crystals insoluble in water. 

1:3:7: d-Tetra-amwodiphem/lacridme chloride ^ C25H223sF5Cl, 
forms needles with a coppery lustre, and the hase^ leaflets with the 
lustre of bronze. 

Jlem-aminodifhejnjlacndm chloride (formula VI), CorjU^yNyCI 
forms almost black prisms with a slight metallic lustre. The base 
exhibits highly basic characters, and was not isolated, as it is not 
completely liberated from its salts by alkali hydroxide, and even in 
ethereal solution rapidly absorbs carbon dioxide from the air. 

The constitution of these colouring matters is discussed. 

T. H. P. 

Derivatives of 3 ; 5-Dinitroplienoxazme. Emil Misslin 
and Adolf Biiu (Ilelv. Clvhn. Acta , 1919, 2, 285 — 315). — The 
objects of this investigation were : (1) to ascertain how far sub- 
stitution in o-aminophenol by the radicles NOo, Cl, and NHAc may 
be carried without preventing the formation of pheiioxaziiies by the 
action of either picryl chloride or the more readily accessible 2:4:6- 
trinitroanisole in presence of an alkaline medium, and (2) to deter- 
mine if in all cases the formation of phenoxazine takes place by 
way of an intermediate diphenylamine derivative, or if in certain 
cases the initial formation of a diphenyl ether is to be assumed. 

The results obtained show that the action either of 2:4: 6-tri- 
nitroanisole or of picryl chloride on o-aminophenol or its nitro-, 
chloro-, bromo-, or acetylamino-substituted derivatives of the type 
of picramic acid leads in presence of alkali to the formation of 
derivatives of 3 : 5-dinitrophenoxazine, diphenylamine compounds 
being formed as intermediate products. It is highly probable, also, 
that other substituted o-aminophenols containing the groups named, 
with the exception of those in which the suhstitution occurs in the 
ortho-position to the amino-group, react in the same sense with 
2 :4 : 6-trinitroaniso1e or picryl chloride. When suspended in 
alcohol, 3 : S-dinitropheiioxazmes substituted in the 7-position by 
NOo, Cl, Br, or NHAc yield Bordeaux-red or violet colorations on 
addition of alkali hydroxide, whilst 3 : 5-dinitrophenoxazmes with 
a nitro-group in the 6-position yield a pure blue coloration under 
these conditions. With simultaneous substitution in the 6- and 
7-positions, the coloration is determined by the more highly negative 
substituent, or, if the two substituents are of similar character, by 
that in the 6 -position. The condensation product obtained in the 
cold from picryl chloride and the potassium derivative of o-acetyl- 
aminophenol yields Turpln^s 3 : 5-dinitrophenoxazine (T., 1891, 59, 
714) on treatment with alkali. 

3 : 5-Dinitrophenoxazme, formed from 2 : 4 : 6-trinitroamsole and 
o-amiiiophenol in alcoholic solution in presence of potassium hydr- 
oxide, is also obtained from the 7 >'toluenesu]phonic ester of 2:4:6- 
trinitro-*2^-hydroxydiphenylamine under similar conditions, and 
from 2 :4 :6-trinitro-2^-hydroxy-.V-acetyldiphenylamine by treat- 
ment with ammonia in alcoholic solution* 

' : ^}-diniiTOfhenom^we, formed ' either 
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from 2:4: B-trinitroanisole and 4-cMoro-2-ai2iiiioplienol or from 
5'^-cliloro-2 : 4 : 6-trinitro-2^-liydro5iydipiienylaniine p-^olnenesulplion- 
ate, crystallises in brick-red or deep browiiisli-red needles. In coii- 
ceiitrated siilplinric acid it forms a Bordeaux-red solution, wbicli 
precipitates it iiiicbaiiged on dilution; wKeii suspended in alcohol, 
it yields a pure violet coloration with alkali hydroxide, 

3:5: S-Trimdro'phenoxazine, C^oH^OyN^, obtained from 2:4:6- 
iiitroaiiisole and 4-nitro-2-ammopIienol, forms deep reddish-brown 
needles, and gives a Bordeaux-red solution in alkaline alcohol. 

3 : 5-Dimtro-3-acctylaminopherioxadne, Cj4H;^QO0]Sr4, prepared 
from. 4-acetylaniino-2-aminophenol and potassium 3 :5-dinitro-4 :4^- 
diinetlioxyquinolnitrolate (compare Meisenheimer, A., 1902, i, 795), 
forms dark brown, velvety, felted needles. Its solution in con- 
centrated sulphuric acid is first brownish-red and then dark red, 
addition of water producing a brownish-yellow precipitate. Its 
suspension in alcohol is coloured violet by potassium hydroxide. 

3:5: 9-Triiiitropheiioxazine, obtained from 2:4: 6-trinitroanisole 
and 5-nitro-2-ammophenol, was prepared by Kehrmann and Saager 
(A., 1903, i, 279) by nitration of 3 :6~dmitrophenoxazine. 

8-(7AJoro-3 : 5-dimtro~10-aminoplienoxazine, 01211705^401, obtained 
from 4-chIoro-2 : 6-diaminophenoi and 2:4: 6-trinitroanisole, forms 
slender, reddish-brown, shining needles, gives a yellowish-brown 
solution in concentrated sulphuric acid, and yields a dull violet 
coloration with potassium hydroxide in alcohol. 

8 ; 1 0-DicJhloro-3 : 5-dimtrophen oxazine^ 05 oH- 05 NgCl 2 . prepared 
from 4 : 6-dichlorO'2-aiD.inophenol and 2 : 4 : 6-trinitroanisole, forms 
small, reddish-brown, shining crystals, sparingly soluble in concen- 
trated sulphuric acid, giving a reddish-violet coloration ; in alkaline 
alcohol it forms a violet solution with a red tinge. 

8 : lQ-Dihromo-3 : 5-dinitrophenoxaziTw, C42H505]Sr3Br2, prepared 
like the corresponding dichloro-compound, forms deep reddish- 
brown, shining needles, and dissolves slightly in concentrated 
sulphuric acid with a faint blue coloration ; with alcoholic alkali, a 
violet coloration with a red tinge is formed. 

%~Chloro-3 : 5 : W-tnnitrophenoxaziney 049^507^40], obtained 
from 2 : 4 : 6-trmitroanisoIe and 4-chloro-6-nitrO'”2-aminophenol, 
crystallises in drusy masses of matt, light brown leaflets, and gives 
a brownish-orange solution in concentrated sulphuric acid ; its 
suspension in alcohol gives a violet coloration with alkali hydroxide. 

3:5: 3-Trmitro~\0-ammoplienoxazinc, 042^^7071^5, prepared from 
4-nitro-2 : 6-diammophenol and potassium 3 : 5-dinitro-4 :4^-diineth- 
oxyquinolnitrolate' (compare Meisenheimer, loc, cit.), crystallises in 
shining, reddish-brown to garnet-red needles, and dissolves readily 
in concentrated sulphuric acid to an intense brownish-yellow solu- 
tion. ' In alcoholic , potassium hydroxide, it dissolves incompletely 
dirty, brownish-red ' solution. I^en boiled , with acetic 
anhydride and' ' fused' sodium ' ' acetate, it is converted into 
,3:5: B^-irimitro-W-acetylaminophenoxmine, , C44H|jOgK5, which may 
also be obtained ''from ,4-nitro-6-acetyla,inino-2-aminophenol and 
3 : 5'iliultrO'4 : l^dimethoxyciuinoluitrolate (compare 
■ 'Meiaenheitner/ /oe. and, which forms browniBh-yellow leaflets 
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wiili the lustre of gold. It dissolves easily in concentrated 
sulphuric acid to an orange-yellow solution, and partly in alcoholic 
alkali hydroxide with a violet coloration showing a red tinge. 

10-(7/^ioro-3 : 5 : d>-tr'mitroflienoxazine, CjoH^O 7 ^ 401 , prepared 
from 2:4: 6-triiiitroanisole and 6-chloro-4-nitrO'-2-a][niiiopheiiol, 
forms drusy masses of small, reddish-brown, shining crystals, and 
readily gives an orange solution in concentrated sulphuric acid; 
with alcohol and potassium hydroxide, it gives a reddish-violet to 
Bordeaux-red solution. 

3:5: 10-TrM7iiro-8-«cCi5//Zcjmw2.O'7:^7iC'noa’a2!i72C, C;,^II^OgNr„ obtained 
from 4-acetylaminO“6-nitro-2-aminophenol and potassium 3:5- 
dinitro4 : 4^-dimethoxyquinolnitrolate, forms shining, -flat, pale 
reddish-brown needles, and gives a brownish-orange solution in con- 
centrated sulphuric acid and a violet coloration with alkali hydr- 
oxide in suspension in alcohol. 

8-67?ioro-3 : 5 : ^-trimtrophenoxmine, C42H5O7N4CI, obtained either 
from 2 : 4 : 6-trimtroanisole and 4-chloro-5-niti'o-2-ammoplienol or 
by nitration of 8-chloro-3 : 5-dinitrophenoxazine, crystallises in 
stellar aggregates of shining, garnet-red needles, and gives a dirty, 
bluish-red solution in concentrated sulphuric acid and a pure blue 
coloration with alkali hydroxide and alcohol. 

3:5:7: 9-Tetranitrophenoxazme, obtained by nitration, of 3:5:9- 
trinitroplienoxazine, agrees in properties with Kehi'mann and 
Saager's preparation (loc. cit,). 

i^-TrinitrO'-di^methi/lphenoxazine^ Ci3Hg07N4, prepared from 
2 : 4 : 6-trinitroanisole and 5-iiitro-2-ammo-'P-cresol. forms deep 
reddish-brown, shiniiig needles, and readily dissolves in conoentrated 
sulphuric acid tO' a dirty, brownish-red solution ; a pure blue solution 
is obtained in alcohol and potassium hydroxide. 

3:5:8: lO^TetranitropIienoxazme, prepared from 

nicraraic acid and either 2:4: 6-trinitroanisole or picryl chloride, 
forms dark brown or steel-blue needles, and yields an intensely 
golden-yellow solution in concentrated sulphuric acid and a bluish- 
red solution in alcoholic alkali hydroxide. 

:^:%-TeAranitrQpheMoxazine^ Cj2Hr,Or)lSrr„ prepared by nitra- 
ting 3:5: 8“t"rinitrophenoxazine, forms long, reddish-brown leaflets 
with a green, metallic lustre, containing acetic acid of crystallisa- 
tion, and assumes an orange-red colour when dried. It dissolves 
easily in conoentrated sulphuric acid with an orange-red coloration, 
and in alcohol containing alkali hydroxide to a greenish-hlue 
solution, T. H. P,, 

Coloured Condensation Products from Ketonic PyraiKO- 
line Derivatives. E, P. Kohler and L. L. Steelb (/, Amer, 
Ohem>. Sot,, 1919, 41, 1105—1108). — ^The ketopyrazolines having 

the structure highly fluorescent solutions in 

alcohol containing a trace of hydrogen chloride. Some of the pro- 
fhict-s ’ liava now been isolated. They are very sparingly soluble 
Hiibstaiicas t>f high, m, p. and nioleeiilar weight,, and outwarffly 
resemble the most b:r.illiant rhodaraine dyes. 
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Hydrogen chloride is passed intO' a suspension of ethyl 5 -benzoyl- 
4-phenylpyrazoliiie-3‘carboxylate (this voL, i., 531) in boiling 
methyl alcohol, and the crimson precipitate is collected as soon as 
the ester has disappeared and boiled for some time with carbon 
disulphide. The compoufid, Cp, 3 H 3 o 04 N 4 , is thereby changed into 
a mass of stout needles, m. p. 266 — 268*^, which sublime freely at 
above 400*^ in a vacimin. It is very slightly soluble in benzene, 
the solution appearing a brilliant crimson-orange by reflected light 
and purple by transmitted light. On continuing the action ol 
hydrogen chloride, the substance takes up water and the acid to 
form a yellow compound, C 3 gH 350 ,^N‘ 4 Cl, plates, m. p. 258 — 259°, 
and when- boiled with acetic acid for some time it combines with 
2 H 2 O to give the colourless compound, CggH 3 QOgN 4 , needles, m. p. 
181°. From an approximate determination of its molecular weight, 
it appears that the compound may have the formula 

c BPh • c : oPh -N -f: 0- co.it 
co.Et^c:F~]k-cPh:c — CHPh ' 

Ethyl 5-j>bromobenzoyI-4-phenylnvrazoline-3-carboxylate (ihuL) 
gives a similar product, CoqH 3 ^ 04 F 4 Br, purple-red needles, m. p. 
268—270°. 

Bistyrjl ketone reacts with ethyl diazoacetate in light petroleum 
at 50 — 70° to give efhpl 5-cm7iamopI-4r-pkenpJpprar^oline-d-ca^^^ 

orjdafe, CHPh:CH-CO*CH<^^_^ ^ , pale yellow plates, 

m. p. 164*5 — 165°, solutions of which become blood-red with 
hydrogen chloride, Styryl methyl ketone yields ethvl b-acetpl-i-’ 
pheJipIjrpr/tzoline'-S-curhouipIate, white needles, m. p. 127°, solutions 
of which give an orange colour with hydrochloric acid. 

Ethyl 5 -acetyl-4-phenylpyrazoiine-3 : 5-dicar boxylate, m. p. 76°, 
was obtained by Buchnev. The present authors have obtained an 
isomeride with in. p. lOo — 106°. This gives no colour with 
alcoholic hydrogen chloride. J. C. W. 

Asymmetric Dyes. C. W. Fortes and C. T. Hirst (/. Amer, 
(Jliem, Soc., 1919, 41 , 1264 — 1267). — A number of dyes contain- 
ing an asymiiietric carbon atom have been prepared with the idea 
of contributing to the knowledge of vital stains, and one has been 
discovered on which wool acts selectively, absox'bing more of the 
leevo- than the dextro-modification. 

The parent substance is ^>-aminobenzophenone, obtained by con- 
densing benzoyl chloride with phthalanilide in the presence of 
zinc chloride. This is converted into ^aminobenzhydrol by reduc- 
tion, and into carbinols by the Grignard reaction, and these bases, 
containing an asymmetric carbon atom, are diazotised and coupled 
wth ^ {a) ^-naphthol, giving dyes which are insoluble in acids, 
alkalis, or water, (h) dimethylaniline in the presence of about 
0‘liV-hydrocMoric acid, and (c) naphtholsulphonic acids and 
imphthylaminesulphonic' acids, to give soluble dyes. 

p-AminodipfmnpImethpIcarhmoI,. OH*CMeFh*C 6 H 4 *NH 2 , has 
m. p.^ 101°, and f-amin odd phenyl ethyTcarlfn forms colourless 



OEGAHIC CHEMISTRY* 


i, 559 


piateSj 111- p* 103'“'. The. dyes m6nfc.i.oned in tabular form in the 
original are as follows: OH*CHPh‘C\^H 4 'N 3 -CjfjH|pOH, red, m. p, 
109 . 50 . P* 190'^; 

OH‘CEtPh-CfiH4-N.>-CioH,-OH, 

crimson, m. p. 149°; OH-CHPlrC.H^-NYC.HpNMeo, red, m. p. 
145°; ■ OH*CMePh“C,,HYN 2 -C,H 4 -NMe.,, yellow, m. p. 177°; 
OH<'EtPli*C\iH 4 *N.-,-C^ 3 H 4 -]SrMeo, orange, m. p. 138 — 139°; 
OH“aHPlrQHpK;-C,nH 4 (SO,Pi)o-OH, red, m. p. 162°; 

OH-CEtPh-C,,H4-N;*Ci,ir5(OH)-SO.^PI, 
dark red, in. p. 120 — 122 °; OH‘CMePli-CoHpNo-CjoH,-XOH)-SO.PI, 
red, 111 . p. 150—152°. J, C, AV. 

Tlae Constitution of Internal Diazo-oxides (Diazo-pkenols). 
II* Gilbert T. Morgan and Eric Doddrell Evans (T., 1919, 
115, 1126—1140). 

Action of Phenylliydrazine on Phthaialdebydic and 
FMlialonic Acids : Phenyi-liydrazo- and Azo-plithalide. 
Peafulla Chandra Mitter and Jnanendra Nath »Sen (T., 1919, 
115, 1145—1148). 

Researches on Proteins. ¥1. The Destructive Distilla- 
tion of Fibroin. Treat B. Johnson and Peter G. Dascbavsky 
(/. A7ner. Ohem, Soc>, 1919, 41, 1147 — 1149). — Like Pictet and 
Cramer (this vol., i, 227), the authors have also commenced a study 
of the destructive distillation of proteins, choosing in the first 
instance silk fibroin, because it contains no sulphur and because 
its chief amino-acids are well known and few in number (glycine 
33%, alanine 16%, and tyrosine 10%). Distilling quantities of 
about 1600 grams at a time, under 25 — 27 mm., the authors obtain 
about 16% of volatile and gaseous products, soluble in sodium 
hydroxide or sulphuric acid, 41% of coke, and 43% of a red oil 
which certainly contains phenol. J. C. W. 

Application of the Kjeldahl Method to Compotmds of 
Brucine, with Reference to the Brucine Salt of a New 

Nucleotide. Walter Jones (/. Pharm, Exp. Ther.y 1919, 14, 
489—493). — ^The Kjeldahl method gives exact results with salts of 
brucine. This fact has been applied in determining the nature 
of the brucine salt of a nucleotide obtained by partial oxidation 
of yeast-nucleic acid with potassium permanganate. J. C. D, 

Action of Enzymes :on Starches of Different Origin, 
li. C. Sherman, Florence Walker^ and Mary L. Caldwell (J. 
Amer. Ghem. Soc., 1919, 41, 1123— 1129).— When purified by 
washing with very dilute sodium hydroxide, wheat, rice, and maize 
starches are hydrolysahle at the same rate by the sajne kind of 
amylase, and this is true for a large variety of agents, such as 
saliva, panoreatin, purified pancreatic amylase, malt extract, 
purified malt amylase, taka-diastase, or the purified amylase of 
Aspergillus oryzae. When, washed 'with water only, potato starch 
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rs aliiifjsl pure., ]>iit iiie cereal >sia.rcl)es, especially inai'/,e 
appear it> coirtaiu i'afciy or resinous su])staiices which, interfere with 
tile hydrolysis, even after the starch has* been dissolved in lioiling 
liVater. These interfering substances are partly removed by ether, 
but best by dilute alkali hydroxide. Potato starch is slightly more 
digestible than the purified cereal starches. In one case, however, 
when purified potato^ starch was left with purified pancreatic 
amylase, a much lower rate of hydrolysis was observed, suggesting 
that some accessory substance had been removed during the 
purification. 

The experiments on which these conclusions are based were 
carried out as follow's. Sufficient of the starch preparations were 
taken to furnish 1% solutions of real, dry starch, and gelatinised 
by boiling with \vater for three minutes. The solutions were then 
rendered neutral to rosolic acid and made up to 100 c.c. at 40° in 
a thermostat. Uniform volumes of the enzyme preparations, 
sufficient to cause hydrolysis to proceed to about one half, were 
then placed with any necessary salts in several fiasks and the starch 
solutions added. After thirty minutes at 40°, the hydrolysis was 
stopped by rapidly boiling the mixture, and the reducing sugar 
was estimated by Pehling s method. J. C. W. 

The Action of Ptyalin. Hugh McGuigan (/. Biol, Chem., 
1919, 39, 273 — 284). — Chittenden and Smith (T, Comi, Aca€L 
Arts mid Sci,, 1885, 6, 343) studied the action of ptyalin on starch 
and found that a relation between the amount of sugar formed 
and the amount of ptyalin used existed only when the saliva was 
diluted 50 to 100 times. These experiments have been in the 
main confirmed by the author, who has also found that the balance 
point shifts with the volume of saliva used, and that it may go 
as high as 75% of the substrate — calculated as dextrose. The pro- 
ducts of digestion which interfere with the reaction are not dextrose 
or maltose. There is evidence that ptyalin combines with starch 
during digestion, and exerts a force which causes hydrolysis. 

j. a D. 

Arsenical Medical Product and Process of Producing 
Same. J. M. Whitk (U.S. Pat. 1297952). — A product believed 
to be sodium dimethylphenyl hydrogen arsenide, CgHgMe^'AsHNa, 
m, p. about 121°, readily soluble in water, is obtained by the inter- 
action of sodium benzoate and sodium cacodylate in aqueous solu- 
tion: [See, further, l7. Hoc. Ghem. Ind., 1919, 847a..] 
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Concentration of Ammonia in Blood. Comparison witli 
Concentration of Ammonia in Di:Serent Secretions and 
TissneSi especially Mnscle Tissue. Iv. L. Gad-Andeesen 
(J, Biol. Ghem., 1919, 39, 267 — 271). — A method for tlie estim- 
ation of ammonia in the tissues is described. The author records 
that he found the concentrations of ammonia in muscle and in 
blood of the same order. The concentration of ammonia in the 
heart muscle, liver, fatty tissue, bile, cerebro-spinal fluid, and 
aqueous humour is the same as in blood. J. C. D. 

Some Data concerning the Alleged Relation of Catalase 
to Animal Oxidations. Raymond L. Stehle { J . Biol . Chem ., 
1919, 39, 403 — 420). — The feeding of meat and the administration 
of saccharin, i3-hydroxy butyric acid, alanine, and glycine are not 
accompanied by an increase in the catalase content of the blood 
to the extent reported by Burge {Amer. J. Physiol.^ 1918, 46, 117 ; 
1918 — 1919, 47, 13). It is suggested that fluctuations in catalase 
content are due to fluctuations in the red cell count of the blood, 
and that catalase content is a function of the number of red cells. 

J. C. D. 

Importance of Accurate and Quantitative Measurements 
in Experimental Work on Nutrition and Accessory Food 
Factors. Habriette Chick and E. Maroabet Hume {J. Biol . 
Ghem.f 1919, 39, 203 — 207). — ^The authors point out that much 
of the experimental work recently published on the subject of the 
accessory food factors may be criticised on the ground that 
quantitative measurements have not received sufficient attention. 
In comparing the value of a series of foodstuffs as regards their 
value in content of some accessory food factors, it is obvious that 
the first step necessary is to determine in each case the minimum 
daily dose which will maintain health in the experimental animal, 
and to institute comparison between these amounts. 

Neglect of this necessary procedure has led to many vague and 
erroneous results being reported. J. C. X). 

Hydrogen- and Hydroxyl-ion Equilibrium in Solutions . I . 
W. Lopeler and K. Spiro {Eelv. GMm. Acta, 1919, 2, 417—419). 
— Most of the liquids of the animal organism exhibit the same 
reaction approximating to neutrality, the maintenance of this 
reaction being of the utmost importance for many physiological pro- 
cesses, and alterations in it being of great influence on the course of 
;essential vital processes. In an investigation of the ■ extent ^ to 
which the results obtained with colloidal solutions are applicable 
tO' .^solutions of crystalloids, the authors have attained a simple 
demonstration of the, fact 'that 'the neutrality of crystalloid solu- 
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doiio io regulated by pliysico-cliemicai ay well as by ckemicaJ 
factors. Ill all adsorption processes, specific forces act, diEereiit 
substances sliowing considerable differences as regards adsorb- 
ability. Alteration of the reaction by shaking with animal char- 
coal is not shown by all solutions used as moderators ’’ or 
‘■■'buffers’'; thus, no such change occurs with phosphate solutions, 
whereas with solutions of citrates and borates it is easily detect- 
able, the value of being increased with the former and 
diminished with the latter salts. The use to which animal char- 
coal is now put in the treatment of infective disreases may depend, 
not merely on its ability to absorb bacteria and toxins, bnt also 
on its action in combating the acidity of the stomach contents 
arising from bacterial inffuence. T. H. P. 

Equilihriiim between Potassium, Rubidium, Cesium, 
and Uranium. (Mlle.) L. Kaisee (AtcIl. Neerland Physiol, 
1919, 3, 587 — 593). — Potassium in Ringer’s solution may be 
replaced by rubidium or csesium, as far as its action on the isolated 
frog’s heart is concerned. The maximum action is given by the 
following concentrations, expressed as mg. per litre: potassium 92, 
rubidium 116, csesium 78. It has been shown that certain 
elements, such as uranium, thorium, and radiui'n, which should be 
capable of replacing potassium, actually exert an opposite effect. 
This is viewed in the light of the fact that potassium emits nega- 
tive jS-rays, whilst uranium emits positive a-rays. The antagonistic 
action of these elements on the frog’s heart is considered. 

j. a D. 

Composition ol the Posterior and Anterior Lobes ol 
Cattle Pituitaries. C. G, McArthur (/. A^nen Chem. Soc,, 1919 
41, 1225— 1240).— See this'vol., ii 483. 

Tbe Supposed Occurrence of Methylguanidin© in Meat, 
witb Observations ontbe Oxidation of Creatine by Mercuric 
Acetate. Isidor 'Greekwald (J. Amer, Ohem, Soc,^ 1919, 41, 
1109 — 1115). — Most of the reports that methylguanidine occurs 
in meat are based on the use of either silver nitrate and barium 
hydroxide or mercuric chloride and sodium acetate as the pre- 
cipitating agents. Evrins has already shown that the former 
agent is capable of oxidising creatine to methylguanidin© (A., 
1916, i, 528), and it is now proved that mercuric acetate is equally 
unsatisfactory, for not only does it fail to give complete precipita- 
tion, but it also oxidises creatine to methylguanidine and oxalic 
acid, and an intermediate product, methylguanidoglyoxylic acid, 
HHMe*G(INH)*hIH*C0*GO2H. These results have recently been 
confirmed by Baumann and Ingvaldsen (A., 1918, i, 423). 

Using a modification of the process by which Brieger isolated 
methylguanidine from very putrid meat in connexion with .his 
work on ptomaines, the author has failed to find any of the base 
in fairly fresh meat.' J, C.'W. 
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Metabolism of Dextrose • in Surviving Organs, ¥11. 
Action of Muscular Tissue of the Dog (during Feeding and 
Fasting) on Dextrose Circulating in it and on the Glycogen 
contained in it. Ugo Lombboso and Ludovico Paterni {Arch 
farm. sper. sci. aff., 1919, 27, 17 — 32). — When placed under suit- 
able conditions, the muscular tissue of the dog is able tO' consume, 
not merely its own glycogen, but also marked quantities of 
dextrose added to the liquid circulating through it, such consump- 
tion being the greater when the tissue is from a dog being fed 
than when it is from one kept fasting. T. H. P. 

The Salicylates . XI. The Stability and Destruction of 
the Salicyl Group under Biological Conditions, P. J. 
Hanzlik and N. C. Wetzel (/. Fharm. Exp, Ther,^ 1919, 14, 
25 — 42). — It has been previously reported that 20 to 30% of the 
salic}^ group remains unaccoiinted for after its passage through 
the body, and is presumably destroyed (ibid.^ 1917, 9, 247). Solu- 
tions of sodium salicylate deteriorate when kept, particularly when 
they are dilute. The decomposition appears to be due to the 
action of living organisms, and may be inhibited by adding chloro- 
form. Sodium salicylate solutions were found to deteriorate in 
the presence of yeast, but not as rapidly as when allowed to remain 
alone. The salicyl group appears to undergo destruction when in 
the ]}resence of minced tissue. About 20% of salicylates adminis- 
tered to normal individuals is destroyed, whilst in the cat and dog 
the amount destroyed is much greater. 

A general increase in metabolism, such as is encountered in 
febrile conditions, leads to an increased destruction of the salicyl 
group. J. C. D. 

The Salicylates. XII. The Excretion of Salicyl after 
Administration of Methyl Salicylate to Animals. P. J. 
Hanzlik and N. C. Wetzel (/. Pharm, Exp, Tlier,^ 1919, 14, 
43 — 46). ■ — The excretion of salicyl by animals (dogs and cats) 
after the administration of methyl salicylate is approximately 25% 
less than after the administration of sodium salicylate. After 
gastric administration, the free este.r was found in the urine in 
concentrations of 0*2 to 0*52%, and 14*4% after intramuscular 
injection. J*. C. D! 


Chemistry of ¥egetable' Physiology and Agriculture 


Mineral Matter in Plants ; The Ashes of some Roots and. 
Tubers. Lucien Leeoux and Diesire Leroux {Ann. CMm. anah 

1919, [ii], 1, 207- -209).— The following amounts of ash were found 

in the 'air-dried substances: Potato, 4*05%; common , comfrey, 
^9*06%'; dahlia, 0*10%; burdock, 12*25%; thistle, ,11*45%; gentian,, 
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3*65%; carrot, 6*25%; turnip, 7*15%^ water lilj, 3*65%; nettle, 
T’83%; male fern, 4*83%. Analyses of the ashes are also given. 
The largest quantities of snlphuric acid were found in thistle ash 
and turnip ash (18*5% and 13*2% of SO3 respectively); phosphoric 
acid was most abundant in water-lily ash (14*7% P2O5), and calcium 
in gentian asE (19*0% CaO). Gentian ash also yielded the largest 
cjiiantitj of iron, namely, 6*3% Fe^O^. W, P. S. 

Carbohydrates of Vegetables. V. Carbohydrates of 
Carrots- VI, Carbohydrates of Green Peas, Ernst 
Busolt (J. Landw., 1916, 64, 357—360, 361—362. Compare A., 
1914, i, 792). — Carrots (6 kilos, of fresh roots) contain mannitol 
(23*5 grams) and dextrose (2*8 grams), whilst green peas contain 
mannitol, dextrose, lacvulose, and glycnronic acid. T. H. P. 

Secretion of Phosphates in the Stems of Djatikapnr 
[Tectona grandis, L.j. A. Wichmann (Froc. K. Akad. Wetensch, 
Amsterdam, 1919, 21, 968 — 982). — A discussion on the nature of 
the mineral deposits found. in the steins of teak trees. From a 
consideration of the data the author concludes that the deposits are 
hydrated calcium phosphate, and that this may change into calcium 
magnesium phosphate. The teak tree absorbs more phosphoric acid 
than any other tree, and the effects of this on the nature of the soil 
are considered, J, F. S. 

Content of Hydrastine and Berberine in Hydrastis 
canadensis Grown in Austria (at Korneixberg) and Estim- 
tion of Berberine. ' Richaed Wasicky and Makiahne 
tJoACHiMowiTZ (Arch. Fharm., 1917, 255, 497 — 506). — ^An 

accurate method for estimating berberine is described, and also 
the results of the estimation of hydrastine and berberine in the 
different parts of Hydrastis canadensis grown in Austria. [See 
/. Soc. ahem.. Ind., 1919, 737a.] T. H. P. 

Tbe Action of some Common Soil Amendments. J. E. 
Greaves and B. G. Carter (Soil Sci., 1919, 7, 121 — 160). — From 
a review of the literature on this subject, a full bibliography of 
which is given, it is shown that the sulphates of magnesium, 
calcium, and iron, the chlorides of sodium, potassium, magnesium, 
and calcium, and manganese and iron salts may be especially 
efficient as soil ' stimulants. This effect is due in some cases to an 
increase in the available phosphate, and in others to an increase 
,, in the available' nitrogen, these increases in available nitrogen, and 
phwphorus being quite sufficient to account for the noted increase 
in crop yields resulting from the use of these soil amendments. 
In certain cases, an increase in the organic phosphorus rather than 
in ' the available phosphate' or nitrogen results from their applica- 
"Umd ' ■ , W:'’G.' '■ 



i 565 


Organic Chemistry. 


Chlorination of Methane. J. Pfeifer, F. MaOthker, and 

O. Eeitlinger (/. p}\ Ghcm.^^ 1919, [iil, 99, 239 — 242). — The pro- 

cess has been studied by passing suitabie mixtures of chlorine and 
a natural gas consisting of nearly pure methane, free from ethylene 
hydrocarbons but containing small ainouiits of nitrogen and 
oxygen, over antimony peiitachloride or ferric chloride contained 
in a quartz tube heated at 360 — 400°. With the former catalyst 
and the gases mixed in the proportion of one volume of methane 
to two volumes of chlorine, methylene chloride (5*8%), chloroform 
(20’3%), carbon tetrachloride (5*9%), and hydrogen chloride (32%) 
were obtained, 64% of the chlorine enteriiiig into action. With 
ferric chloride and equal volumes of the two gases, the substances 
formed were methyl chloride (5*8%), methylene chloride (15*7%), 
chloroform (21*7%), and hydrogen chloride (43*2%), 86*4% of the 
chlorine being xxsed; when 2 volumes of chlorine were employed 
for each volume of methane, there were obtained methyl chloride 
(traces), methylene chloride (13*25%), chloroform (22*2%), carbon 
tetrachloride (6*35%), and hydrogen chloride (41*8%), 83*6% of the 
chlorine entering into action. With 2 volumes of methane to 
1 volume of chlorine, 30*1% of methyl chloride and a mixture of 
approximately equal amounts of methylene chloride and chloroform 
were produced. When the proportion of methane to chlorine was 
3:1, the yield of methyl chloride rose to 40% of that theoretically 
possible. Attempts to secure carbon tetrachloride in g§od yield 
by increasing the relative amount of chlorine were rendered difficult 
by the occurrence of violent explosions; a mixture of chloroform 
and carbon tetrachloride was, however, obtained l>y the use of 
methane (1 vol.) and chlorine (3 vols.) diluted with nitrogen 
(2 vols.). PI. W. 

Action of Concentrated Sulphuric Acid on Methyl AlcohoL 

P. (j0yoT and li. J. SiMOisr (CJom/pt, rend., 1919, 169, 655^ — 657).- — 
The yield of methyl sulphate in the action of sulphuric acid on 
methyl alcohol increases steadily as the molecular proportion of the 
sulphuric acid in the reacting mixture increases. The complete 
mechanism of the reaction is given hy the three equations: 

PIoSO^ + MeOH — -MeHSO^ + HaO. 

SMePISO^ H2S04 + Me2S04. 

M0HSO4 + MeOH = H2SO4 -f Me^O. 

The combined equilibrium of the first two reactions is, to a large 
extent, independent of the temperature, but the velocity with which 
the equilibrium is reached is largely influenced by the temperature.' 

W. G. 

VOL. oxvi. i. 
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Action of Sulphuric Anhydride and of Filming Sulpimric 
Acid on Methyl Alcohol. Preparation of Methyl Sulphate* 
J. Guyot and L. J. Simon { Coiivpt . rend ., 1919, 164, 795^ — 797). — 
By the action of 60% finning sulplniric acid on pure metliyl alcohol 
ill the calculated proportion, methyl sulphate may readily be 
obtained, the yield exceeding 90%. An alternative method is to 
pass the vapour of methyl ether into the acid until the whole of 
the sulphuric anhydride, which it contains, is converted into niethyl 
sulphate, and then to distil the mixture. [See, further, J, Hoc. 
them. In<L, 1919, 924a.] W. G. 

Compounds of Thorium. I. Addition and Suhstitution 
Compounds of Thorium Chloride. G. Jantsch and W. Grbach 
{Ilelv. Chim. Acta, 1919, 2, 490 — -500). — Thorhmi chloride on boil- 
ing with absolute alcohol forms a white, very deliquescent additive 
compound, ThCl^AEtOH; this crystallises in fine, prismatic plates, 
and slowly loses alcohol on keeping. On shaking anhydrous thor- 
ium chloride with acetone, solution occurs after a short time, and 
on keeping over phosphoric oxide the additive compound, 
ThCi4,2COM€2, separates in small, white, prismatic needles. Heating 
thorium chloride Y/itli acetophenone in chloroform solution gives a 
clear solution which on keeping over phosphoric oxide yields 
long, white needles of ThCl^jdCOPliMe, which are very hygroscopic 
and lose the whole of their acetophenone on keeping. A similar 
compound, ThCl4,4COPh2, is produced when beiizoplienone is sub- 
stituted for acetophenone in the last preparation. Thoxdiim acetate 
is prepared as a white, crystalline mass by heating anhydrous 
thorium chloride with anhydrous acetic acid. Thorium benzoate is 
prepared as a white, crystalline precipitate by heating benzoic acid 
in xylene solution with anhydrous thorium chloride as long as 
hydrogen chloride is evolved. ' If, however, the reaction takes place 
in light petroleum of high boiling point the chlorobenzoate is pro- 
duced. This compound, ThCl(OBz)3, is very hygroscopic, and is 
quite insoluble in benzene and chloroform. When thorium chloride 
is heated with four molecules of saiicylaldehyde in ethereal solu- 
tion a clear, yellow' solution is produced, from which on further heat- 
ing separates a light yellow, ciystalline, additive compound,' 
ThCl4,20H*CgH4'CH0. If. however, thenther is replaced by chloro- 
form, the substitution product, ThCl2(0*Cf,H4*CH0)2, is formed as 
a canary-yellow, crystalline precipitate, which is very hygroscopic. 
Thorium cliloride heated with three molecules of methyl salicylate 
in ethereal suspension yields an additive compound, 
ThCl4,0H*CcH4-C02M©, 

in fine, white needles; if 'chloroform, benzene, or xylene is substi^ 
tuted for ether, three substitution products are obtained, depending 
'on the, amount of ester employed, (1) with 2 molecules of ester in 
chloroform , the compound ThCle*0*C5H4*C0oMe is formed in fine, 
white needles; (2) ‘with 4 molecules of ester in benzene the 'com- 
pbpnd ThClg(0*C5H4*C0^^Me)2'is formed dn ' white, needles; .(3) 'with 

inblecules of ester in xylene a faintly yellow . substance, 
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Tli 01 ( 0 *G 6 li 4 *C 02 Me)a, is obtained, whicli on wasliiiig Avibli liglit 
petroleum becomes white. - " J. F. S. 

Eth-ylene CMoroliydrin and /S?y3'-Dicliloroetliyl SulpMde, 
M. GtOMBBkg- (/. Aincr. (Jhcm. Soc., 1919, 41, 1414- — 1431). — An 
account of work done under the auspices of the American Bureau 
of Mines, War Gas Investigations. Many of the coiichisioiis are 
already well known, but they may be summarised as follows. 

I. Prc'pdration of Plhyloie Ghlorohydrin , — In analogy to the 
reactions between bromine water and ethylene discussed by Read 
and Williams (T., 1917, 111, 240), the author expected that the 
controlling factors would be the velocities of the reactions between 
ethylene and chlorine or hypochlorous acid, and actually found 
that by passing the two gases into water, keeping ethylene in slight 
excess, a concentration of 6 — 8% of chloroliydrin is reached before 
an appreciable amount of dicliloxide is formed. Up to this point 
the gases are absorbed rapidly at 10 — 12® (about 20 — 25 litres of 
each per hour in the experiments), but thereafter the reaction 
becomes sluggish. With a slow stream of gas, however, concen- 
trations of chlorohydrin as high as 14 — 15% may be reached, but 
always accompanied by much dichloride. The influence of dissolved 
chlorohydrin, hydrogen chloride, or metallic chlorides on the course 
of the reaction was roughly determined. Chlorohydrin itself is 
rather helpful at the outset, and hydrochloric acid up to 2 A- is no 
hindrance to the exclusive production of the chlorohydrin. The 
combined effect, however, is more important, for when both are 
present in A-concentration, the formation of ethylene dichloride 
is favoured. Metallic salts are much, more harmful, and conse- 
quently any attempt to neutralise the hydrochloric acid formed 
during the reaction [H^O -f- Clg ^ HCIO 4- HCl] does more harm 
than good. Eiffcient stirring is obviously most important. Alto- 
gether, it is not advisable to aim at more than 8% concentrations 
of chlorohydrin. The refractive index gives a measure of the 
concentration (water, T333j chlorohydrin, T442). 

II. Concentration and Isolation of the Ghlorohydrin.— A 42-5% 
solution of chlorohydrin in water has the constant boiling point 
95-8®, More dilute solutions can therefore be enriched by distilla- 
'tioii, and entirely freed from hydrochloric acid. 'The effect of salts 
on the course of' the distillation is striking. For example, '9 litres 
of> 7%3% solution were neutralised with lime and distilled, 4 litres 
being collected; this was saturated with salt and distilled again, 
T6 litres, being collected this was saturated with calcium chloride 
and concentrated by distillation to 1 litre, the resulting solution 
containing nearly all the original chlorohydrin, being 64%. The 
subject of salting out^^ the chlorohydrin appears to offer many 
interesting problems. Saturation with sodium, sulphate ^at 32—33® 
seems to offer the best results; the aqueous layer is about 7% ohloro- 
hydrin, whilst the separated oil contains about 68% of chlorohydrin 
and only about 0*66 gram of sodium sulphate per 100 c.c. A com- 
bination of distillation, '' salting out,'' and extraction, with ether, 
bonzeno, ,or perhaps ethylene dichloride would be the b.est, scheme 

a a 2 
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for isolating tlie pure coiripouiicl. Yerj little lijdroljsis takes; 
place during the distillations. 

III. Conversion into p0^-JJicJiiorocthi/I Sulphide. — The reaction 
with sodium sulphide proceeds just as well with 20% solutions of 
cliloroh 3 rdiiii as wdth more concentrated solutions, and only a small 
excess of the salt is required. Concentration being necessary at 
some point, however, it is best to use 40 — 80% solutions. After the 
reaction, wdiicli is completed by warming, the solution is neutralised 
by sulpliiiric acid and evaporated under reduced pressure, when the 
thiodiglycol, S(CHo*CH 2 *OH).>, may be extracted by alcohol. If the 
isolation of this is not required, however, 70 — 80% chlorohydrin is 
added to solid sodiuni sulphide, the product is neutralised by 90% 
sulpliiiric acid, and then mixed with concentrated hydrochloric acid. 
The salts are filtered and the solution w- armed at 60 — 75^, when the 

mustard gas ” separates as an oil almost diy and free from 
hydrogen chloride, the yield being 90 — 98%. 

In ai\ attempt to- prepare j8j8^-dichIoroethyl sulphide by tlie inter- 
action of eth}deiie dichloride and metallic sulphides, it was soon 
realised that the desired product was more reactive than the parent 
substance, a disulphide, being formed when “ mustard 

gas’^ is even left with sodium sulphide solution in the cold. 

J. C. W. 

Siiperpaiite [Triclilorometiiyi CMoroformate]* H. P. 
Hood and li. R. Murdock (J. Flipsical Olieni., 1919, 23, 
498 — fil2). — The preparation, properties, and decomposition of tri- 
chlorometliyi cliloroformate have been studied. The best method of 
preparation consists in treating methyl alcohol with carbonyl 
chloride and chlorinating the product, methyl chloroformate, in 
bright light with elevation of temperature as the chlorination pro- 
ceeds. Attempts to prepare this compound directly from carl^onyi 
chloride, or from carbon dioxide and carbon tetrachloride, failed. 
Trichloroiiietliyl chloroformate is decomposed by cbarcoal and by 
ferric oxide into carbonyl chloride. When working in sealed tubes 
at constant temperature the reaction can be brought to a standstill 
at any desired point in tlie presence of iron oxide. Aliniiina decom- 
poses superpalite into carbon tetrachloride and carbon dioxide, 
PercMorodimethyl carbonate breaks up on heating into superpalite 
aiid carbonyl chloride. When methyl chloroformate is chlorinated 
in ' light at suitable temperatures the products are chloromethyl 
chloroformate (b. p. 107®), dichlorometliyl chloroformate (b. p, 
114®), and tricMoromethyl chloroformate (b. p. 128®). When 
methyl carbonate is chlorinated, the successive products are mono- 
chloromethyl carbonate, b. p, 138^, dichloromethyl carbonate, b. p. 
178®, and hexachloromethyl carbonate, m. p, 78®, J. F. S, 

The Catalytic fRediiction of Halogenated Acetic Esters « 
Pauc Sabatier and A. Mailhb (Compt rend., 1919, 169; 
753—761). — ^The halogenated ^ acetic esters may readily be reduced 
tc the corresponding acetic esters by , passing their vapours along 
.with hydrogen' over reduced nickel at 300®. This method has been 
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successfully applied to ethyl mono-, di-, and tri-cliloroacetates and 
ethyl bromoacetate, good yields of ethyl acetate being obtained. In 
the case of the di- and tri-chloroacetates, the removal of the chlorine 
takes place in successive stages. In each case small amounts of 
ethylene and acetaldehyde are obtained, due to secondary decom- 
position of the ethyl acetate. ^ W. G. 

[Preparation of] Acetic Anliydride and Paracetaldeliyde 
from Etliylidene Diacetate. J. Koetschet and M. Beudet (XJ.H. 
Pat. 1306963). — A mixture of etliylidene diacetate (400 parts) with 
sulphuric acid (D 1*87) (8 paids) is heated at 70—80^' at a pressure - 
of about 100 inm. In twO' hours 350 parts of a mixture of paracet- 
aldeliyde and acetic anhydride distil, and a residue comprising sul- 
phuric acid and 50 parts of unchanged etliylidene diacetate remains 
in the reaction vessel. To this 350 parts of etliylidene diacetate 
may then be added and the reaction continued as before. Distilla- 
tion is facilitated by passing a current of pure or diluted oxygen 
into the mixture. The formation of the tarry by-products obtained 
when higher temperatures are employed in effecting the operation 
at atmospheric pressure is prevented by conducting the reaction in 
a vacuum. Chemical Abstracts. 

[Preparation of] Ethylidene Diacetate. J. Koetschet and 
M. Beudet (U.S. Pat., 1306964).- —Mercuric oxide (40 parts) is dis- 
solved ill acetic acid (800 parts), the temperature raised to TCP, and 
a hot solution of /3-naphthalenesulphonic acid in acetic acid (200 
parts) is added slowly with stirring. A white precipitate of mercuric 
naphthalenesulphonate is formed. Acetylene is passed into this 
mixture at 70®, 200 parts being absorbed during two hours. The 
ethylidene diacetate formed is then separated from the excess of 
acetic acid. According to a modification of the procedure, mercuric 
oxide (40 parts) is dissolved in glacial acetic acid (1000 parts) 
heated at 70®, and into this solution is run a mixture of sulpho- 
acetic acid (20 parts) and acetic acid (100 parts). On passing 
acetylene into the i*esulting mixture, 230 parts of acetylene are 
absorbed in five hours at 65®. The use of mercuric acetate together 
with aromatic or aliphatic siil phonic acids, instead of mercuric 
sulphate, as catalyst enables the reaction to be carried out at lower 
temperatures without deposition of tarry by-products such as are 
produced when mercuric sulphate is used and the reaction is effected 
at 90®. Chemical Abstuaots. 

' The Distillation of Sodium Stearate and Oleat© under 
Red*aced Pressure, and the Origin of Petroleum. Ame 
Pictet and Jacques Potok {Melv. (Jhim. Acta^ 1919, 2,501—510). 
— By the distillation of one kilo, of sodium stearate in ten portions, 
under 12—16 mm., 700 grams of a pasty mass of hydrocarbons are 
obtained, leaving 200 grams of a 'residue which contains very little 
carbon, or^ salts of the lower fatty 'acids, being almost entirely 
'Sodium carbonate. Tho' distillate consists chieffy of decane, b. p. 
J76®, ,^tetradecane, b. p. 235 — 238®, pentadecane, b. p. 
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257 — 260'^j witli tetratriacoutane, b. p. above 360°, in. p. 73*5°, 
as tJie main constituent, and obviously tiie primary product. No 
imsatiirated or cyclic hydrocarbons are present. The physical 
properties of the four hydroca^rboiis agree with the data assigned 
by Mabery to specimens isolated from Pennsylvanian petroleum, 
Dry sodium oleate also gives a 70% yield of oil under these con- 
ditions, but all the fractions are ethylenic. The chief hydro- 
carbons found are nonylene, b, p. 145 — 148°, decyleiie. Id. p. 
ISO — 163°, Df 0*7630, 1*4301, miclecylene, b. p. 195 — 198°, and 

tridecylene, b. p. 228 — 231°, agreeing in physical properties, with 
the olefines isolated by Coates and Mabery from American 
petroleum. No naphthenes are present. 

The results therefore coiiiirn'i Engler's hypotliesis, in so far as the 
open-chain hydrocarbons are concerned, namely, that they originate 
from the fats of marine plants and animals. As the conditions 
of the decompositions now effected are about as mild as they could 
very well be, the absence of any traces of cyclic hydrocarbons, 
especially optically active naphthenes, would strongly suggest a 
totally different origin for such substances in natural ■ petroleum, 
and the authors regard the resins and terpenes as the source. 

J. C. W. 

The Direct Replacement of Glycerol in Fats by Higher 
Polyhydric Alcohols . I. Interaction of Olein and Stearin 
with MannitcL Arthur Lapworth and Leonore Kletz Pearson 
{Biocliem. 1919, 13, 296 — 300).' — Glycerol can be quantitatively 
replaced by mannitol in fats by heating the fat with mannitol in 
the presence of sodium ethoxide under reduced pressure. An 
almost theoretical yield of glycerol is obtained in the distillate, 
whilst the residue in the distillation fiask may be treated so as to 
obtain a synthetic mannitol fat. The maximum yield of glycerol 
is obtained when the pi-oportion is two molecules of fat to three 
of maiiiiitol. The mannitol compounds formed appear to be mix- 
tures of di-oleates (or di-stearates) of mannitan or fi^omaniiide. 

J. C. D. 

The Walden Inversion. P. Karrer' and W. Naase (licit?. 
Ghim. Acta, 1919, 2, 436—454). — Yarious reactions in the glutaric 
acid series have been studied, with particular reference to the 
measurement of the rotations of the prodncts for light of different 
wave-lengths, from about 656 pp. to 461 /i/x. When the rotations 
for sodium light only are examined, a fairly regular, but meaning- 
less, ffuctuation from r/- to 7- is observed, but when the rotation- 
dispersion curves are considered, a completelv different conception 
of the changes may be formed. Thus, of all the fallowing oom-^ 
pounds, formed in the order named, and given the sign of notation, 
.for sodium light, namely, ef-glutamic acid, 7-a-chloroglutaric acid, 
zinc if-a-h jdroxyglutarate, 7-a-hydroxygIutaric a.cid, c7-butyrolacton©- 
y-carboxylic ucid, and' also the ethyl 7-pyroglutamate formed' from 
the initial; acfid' and. the ' ^-silver, salt of The butyrolacfcone-y-carb- 
oxylic acid o:btai,ned 'from 'the^ 2-ehloroglutaric acid, the only product. 
'Which gives higher 'negative, rotations "the shorter 'the wave-length, 
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is tile a-cliloroglntaric acid. All the others give rotation-dispersion 
curves wliicli tend to rise to highest points in the positive field. 
It appears, tlierefoi’e, that only in the replacements of the aiiiiiio- 
g-roup by halogen,, and this hy hydroxyl, are there any changes in 
configuration, which is, of course, plausible, for these are the only 
changes directly affecting the as5n'nmetric carbon atom. The 
authors go so far as to suggest that the symbol d- should be given 
to those compounds which tend to give positive maxima for their 
rotations, and /- to those which give negative maxima. 

To a certain extent, the results and views expressed agree with 
those of Clough (T., 1918, 113, 526). In one particular, however, 
there is contradiction. Clough states that phosphorus penta- 
chloride and thionyl chloride produce from a-hydroxy-aliphatic 
acids chloro-acids of the same configuration, whereas nitrosyl 
chloride acting on a-amino-acids gives chloro-acids of opposite sign, 
and the exchange of halogen by hydroxyl, with silver oxide, is 
accompanied by another change of sign. If both statements are 
true, a /-chloro-acid should give a <^-hydroxy-acid, and this a 
jri^-chloro-acicl, but in the present case it is found that ?-a-chloro- 
glutaxhc acid may foe converted into the cf-hydroxy-acid and this 
reconverted into the /-a-chloro-acid by phosphorus peiitachloride. 

Similar regularities in their rotation-dispersion curves are shown 
by aspartic acid and its derivatives. The rotations of the so-called 
7-aspartic acid, its ester and the so-called Z-malic acid obtained 
indirectly from it tend to a positive maximum,, whereas the Z-chloro- 
succinic acid intermediate between the aspartic and malic acids 
tends to a negative maximum. Therefore, Z-aspartic and Z-malic 
acids should be called <'Z-acids. The rotation of malic acid is difficult 
to judge, for it depends so much on concentration. The authors 
have chosen 25% solutions as the maximum concentration for which 
the curve is normal, but it is obvious that if the direction of the 
rotation-dispersion curve is to be a test of the configuration, the 
conditions of solvent, concentration, and' temperature must be so 
chosen that the curve is as characteristic as possible for the com- 
pound under examination. 

The following table gives the specific rotations at 14° for the 


Substance, 

New designation 

d-Qlutamio acid 

Ethyl d-pyroglutamate ......... 

l-a-C3hloroglutaric acid ......... 

d-a-Hydroxyglutaric acid 

Silver d-biityrolaoton©-7-carb- 

oxylate 

*(l-Butyrolaetone-7" carboxylic ■ 
acid 

i* jj ’ ?? »» 

{Zinc 4“«“hyc1xoxyglutarat© 

gd-Aspartio acid 

Ethyl d-aspartate 

Z-Chlprosiiccinlc acid 


c . 


656*3 

589*3 

+ 8 * 05 *^ 

+ 10 * 52 " 

- 3*40 

- 2*68 

- 18*26 

— 22*67 

- 2*00 

- 1*34 

+ 5*67 

+ 8*59 

+ 1*11 

+ 2*14 

- 0*33 

+ 2*67 

+ 4*24 

+ 6*65 

- 3*54 

- 2*48 

- t 0*98 

■ + 1*73 

- 15*04 

- 18*92 


Hg. E. 

B4&3 480* W 

-{- 12 - 96 ^ + 17 * 68 '^ 

-1-59 4-1*99 

-26*81 - 34*67 

-...0*67 +0*67 

4.9*14 ' 4-13*16 

4-2*83 +3'*06 

+ 3*33 ' +4*17 

„|.8.24 . — 

-2*13 — 

4-2*25 +3*38 

-22*96 -30*90 


From 7itic*«-hydroxyglutamte. t Eroxn. the silver salt, 

t § In'cliL Na.OH'(3 mot). 
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principal lines; for otliers, and for tlie curves, the original should 
be consulted. 

J, C. W. 

Bile Acids. ¥. The Reduction oi Dehydrocliolic and 
Dehydrodeoxy cholic Acids. Heinrich Wieland and Erich 
Boehsgh [ZeiUcli, pAysioh Chem., 1919, 106, 190 — 201). — Dehydro- 
hodeoxyeliolie avid (p-diketocholanic acid), 0241130^4? was prepared 
as its ethyl ester by reducing an alcoholic solution of dehydrocholic 
acid -with granulated zinc and hydrochloric acid in presence of 
mercuric chloride; it, crystallises in colourless needles, m. p. 177^; 
the ethyl ester forms lustrous needles, m. p. 152*5^. 

Cholanic acid, C24H40O2, is obtained from dehydrocholic acid by 
boiling with zinc amalgam and concentrated hydrochloric acid for 
twelve hours, and then passing hydrogen chloride into the boiling 
solution for ten hours. The ethyl ester crystallises in shining frag- 
ments, m. p. 93 — 94^, [a];? -}- 20*97°. The acid forms voluminous 
clusters of needles, in. p. 163 — 164°, [a]^ 21*74° in chloroform 
solution. 

a-Eetocholanic acid, C24H3SO3, is obtained as the ethyl ester, by 
reducing an alcoholic solution of deliydrodeoxycholic acid with 
zinc amalgam and concentrated hydrochloric acid. The ethyl ester 
forms colourless needles, m. p. 95°; the acid crystallises in broad, 
colourless leaves, m. p, 183°. 

M dvr fhtyketo cholanic acid, C24H33O4, also obtainable by reduc- 
tion of deliydrodeoxycholic acid, forms soft, lustrous needles, 
HI. p. 161°; the ethyl ester forms lustrous prisms, m. p. 133°. 

S. S. 7 m 

Tke Oxidation of Organic Compounds witli Alkaline 
Potassium Permanganate. I. The Oxidation of Acetalde- 
hyde, II, The Oxidation of Ethylene Glycol, Glycoll- 
aldehydOj,' Glyoxaly Glycollic Acid, and Glyoxylic Acid. 
William Llovd Evans and Homer Adkins (/. Anier. (Ihem, Soc., 
1919, 41, 1385 — 1414. Compare this voL, i, 514), — L A solution 
of potassium permanganate, containing 15 grams per litre and 
various proportions of potassium hydroxide, was reduced by a 
2-molar solution of acetaldehyde at 25°, 50°, and 75°, the quantity 
of aldehyde being recorded, and also the weights of the various 
oxidation products. The results are tabulated and reproduced by 
curves. Within certain limits, the quantity of acetic acid produced 
is a function of 'the concentration of potassium hydroxide. When 
plotted on logarithmic paper, the concentrations fall on a straight 
line, from which the equation log J =log B - a' log X may be 
deduced, where r = the 'number of grams of acetic acid produced' 
by the oxidation of 0*1 gram. -mol., of acetaldehyde at a concentra- 
tio'U of X grams of potassium hydroxide per litre and a=the' 
'tangent, of the 'angle which the line makes with the X axis. . The 
''iimits are as follows': at 25°, 1*95 to 90, grams; at 50°,' 1*3 to 32*5 
grams; at 75°^' 0*85 grams. Below the smaller values, the 
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oxidation to acetic acid is quantitative; above tlie Mglier values, 
the concentration of alkali has no influence on the yield of acetic 
acid. Within these limits, the yield of acetic acid decreases with 
increasing alkalinity and rise of temperature. The other oxida- 
tion products are oxalic acid and carbon dioxide. These increase 
with rise of temperature and alkalinity, but again there are limits 
above which the concentration of alkali is immaterial. The most 
instructive reproduction of the yields of these products is given in 
curves connecting the alkali concentrations vdth the weights of 
oxalic acid or carbon “dioxide which would be produced if 0*1 molar 
quantities of acetaldehyde or an intermediate compound were 
oxidised to oxalic acid and carbon dioxide in the ratio in which 
they are produced in the particular experiment. Eor example, if 
in a given experiment 1 gram of oxalic acid and 1 gram of carbon 
dioxide were produced, the acetaldehyde equivalent would be 0*49 
and 0*50 gram respectively. Then, if a total of 0*99 gram of acet- 
aldehyde produces 1 gram of oxalic acid, 4*4 grams (0*1 mol.) 
would yield 4*44 grams. The ratio of oxalic acid to carbon dioxide 
rises with increase of temperature and alkalinity, but the curves 
connecting alkali concentrations with the above quantities are 
straight lines if plotted on logarithmic paper. That is, the weight 
of substance converted into oxalic acid or carbon dioxide compared 
wdth the total amount converted into oxalic acid plus carbon dioxide 
is a simple function of the alkali concentration. In other words, the 
alkali acts in the same general way on the precursor of these pro- 
ducts as it does on the acetaldehyde from which the acetic acid is 
formed. 

II. The oxidation of ethylene glycol, glycollaldehyde, glyoxal, 
gly collie acid, and glyoxylic acid was studied at 50° in the same 
manner. Ethylene glycol yields carbon dioxide and oxalic acid; 
with less than 0*5 gram of potassium hydroxide per litre, the sole 
product appears to be carbon dioxide, then up to 3 grams per litre 
the yield of carbon dioxide falls and that of oxalic acid rises 
uniformly, after which the concentration of alkali has up influence 
on the ratio between the two prodticts. Glycollaldehyde also pro- 
duces carbon dioxide in falling amounts and oxalic acid in increas- 
ing quantities, but the yields are logarithmic functions of the alkali 
concentration, Glyoxal behaves more like ethylene glycol; the 
yields are linear functions of the alkali concentrations up to 45*5 
grams potassium hydroxide per litre, when further alkali is without 
effect on the yields, that of oxalic acid being 76*7%. Glycollic acid 
yields the same proportions of oxalic acid and carbon dioxide re- 
gardless of whether the initial concentration of potassium hydroxide 
is 0*68 or 48 grams per litre. Glyoxylic acid corresponds with gly- 
collaldehyde; the yields are logarithmic functions of the alkali 
concentrations. 

The curves connecting the yields of oxalic acid and carbon 
dioxide at 50° with alkali concentrations are absolutely identical 
in the cases of acetaldehyde and glycollaldehyde. It is therefore 
highly probable that glycollaldehyde is ' an intermediate product in 
the oxidation of acetaldehyde by ■ alkaline permanganate, and the 

a 
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whole sclieiiie for the o.'cidat-iou of these compoiiEcls with two 
carbon atoms may be written thus: 

CHg-CHj-OH CHg-CHO CHg-CO^H 

CHsiCH-OE OH-CHg-CHO 

i . 

OH-OHj-CHa-OH — > OH-CHj-COjH 

CHO-CHO J 

CHO-CO^H — y CO2 + 

J, c. w. 

TJie Stabilisation of AcraMebyde, I» Tbe Metbods of 
Spontaneous Alteration of AcraMebyde. Charles Moheku 
and Charles Bufraisse (Compt. rend.^ 1919, 169, 621—626). — 
Acraldeliyde, when kept, undergoes spontaneous change in one of 
two directionSy giving either an insoluble resin, disacryl, or a 
soluble resin. The velocity of change into the insoluble resin is 
accelerated by the presence of impurities, by rise in temperature, 
or by an increase in the intensity of illumination. The causa of the 
fracture” of glasvs vessels in which this change occurs is shown to be 
purely physical. 

The second change into a soluble resin is accelerated by the 
presence of a free base, metallic salts, or certain compounds, such 
as hydrogen sulphide, the chlorides of arsenic, antimony, bismuth, 
or tin, and nitrogenous organic substances. Else in temperature 
also accelerates the change. 

These two different methods of spontaneous alteration of 
acraldehyde cannot, apparently, proceed simultaneously in the same 
sample, although in some cases one change may proceed for a time 
and then be replaced by the other. W. G. 

Tbe StabiHsatioB of Acraldebyd©, II, Empirical Process 
of Stabilisation. Charles Moureu and Adolphe Lepape {Compt, 
rend,, 1919, 169, 705—708. Compare Moureu and Bufraisse, pre- 
ceding abstract). — ^The process of stabilisation recommended is to 
shake the crude acraldehyde, ^prepared by the dehydration of 
glycerol, with 10% of its weight of dry sodium hydrogen carbonate. 
The product thus obtained is stable for a long time if it is kept 
in the absence of air, not exposed to sunlight, and at a tempera- 
ture not exceeding 30°. The crude' acraldehyde contains certain 
impurities which tend to prevent its conversion into insoluble 
resin, whilst other impurities accelerate its conversion into soluble 
resin, ' ' . W. G*. 

■ Pteparailoii of Aiibydroiis Dextrose Sodlmm ' Iodide.' 
JoHAMH A. WOlexho (D.E.-F. 312643 ^ imm:Uhem. "Zenir., 1919^ 
ivf"i47)'. — ^Anhydrons dextrose and anhydrous sodium' iodide, in 
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tlie proportion of at least two molecules of the former to one mole- 
cule of the latter, are mixed as intimately as possible, and the 
mixture is melted or moistened with strong alcohol and dried at 
100—115°. In either case, the proportion of two molecules of 
dextrose ina}/ be exceeded, whereby the mass becomes more easily 
melted or pulverised. The double compound, (CV,IIj 20 e,) 2 ,NaI, 
exists in the anhydrous and hydrated states ( -f 
former condition it is not hygroscopic, whilst in the latter state it 
is as hygroscopic as sodium iodide. The yield of the anhydrous 
substance is quantitative, whilst that obtained in accordance with 
D.R.-P. 196605 (A., 1908, i, 765) is considerably smaller. 

II, W. 

Solubility of Lactose. Action of Acids and Alkalis on 
Lactose. E. Saillaud {Ghim. et Inch, 1919, 2^ 1035 — 1036). — The 
solubility of lactose at various temperatures was found to be as 
follows, the solubility of sucrose under the same conditions below 
given for comparison : 

Kilo, of siigar per 1 Idlo. of water. 



Anhydrous 

'»■ 

Temperature. 

Lactose. 

Sucrose. 

21*5'" 

0*20 

2*00 

28-0 

0 24 

2*16 

:i8'0 

0 207 

2*34 

48*0 

0*421 

2*55 

57*0 

0*60 

2*78 

65*0 

0*77 

3*03 


Lactose is hydrolysed completely in ninety minutes when heated 
at 90° with 10% hydrochloric acid, hut is not appreciably attached 
by 10% acetic acid. When lactose is heated at 90° with 1% soditxm 
hydroxide solution, about 64% of the alkali is neutralised and 85%> 
of the sugar destroyed within two hours. W. P. 8. 

Predominating Influence of the Degree of Dispersion of 
Starch Solutions on 'the so-called Starch Coagulation. 
Heemann Saleingee {Kolloid Zeitsch,, 1919, 25 , 79 — 81). — The 
coagulation of sobitioiis of soluble starch by means of ptyalin (from 
human saliva) has been investigated. It is shown that the coagu- 
lation takes place sooner the lai'ger the quantity of ptyalin added, 
and that the amount of coagulated starch decreases, whilst the 
quantity of maltose formed increases with the amount of ptyalin 
added. A similar starch solution heated to 110° under a pressure 
of 1*5 atms. before treatment was coagulated much more slowly, 
gave about a quarter as much coagulum, but rather more maltose, 
than the unheated starch. The experiments show the influence of 
the dispersity on the coagulation, and they also confirm the view 
of Lintner that it is unnecessary to assume the presence of an 
enjsyme amylocoagulase in malt extract which is capable of affecting 
the coagulation of starch. The coagulation is brought, about by' 
the ' conversion of the protecting colloid, the starch sol, into sugar, 
whick 'thereby 'causes the starch gel to coagulate. J, F. S. 

' , 5 ' a a* 2 ' 
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Synthesis of Polypeptides of wiiiclx Cystine forms a 
Constituent. E. Abderiialden and Hans Hpinner {Zeitsck, 
phf^Zof. (Jhem., 1919 , 106, 296—309).- -The following polypeptides 
have been synthesised : 

T)kJiloroacTtvl-l~cpstrthe crystallises from acetate in clusters 

of faii-sliaped prisms, m. p. 137 — 139'^, or from water in silky 
spheres of long needles with one molecnie of water, m. j). 96 — 98 ^. 
It shows weak miitarotatioii. 

Diglpc?/I~l-e?/stine^ a white, amorphous powder, deconiposes at 
200^, and has [a]H to -116*54° in aqueous solution. 

Di-ak}rom.o-dAioheo::oikdi is a yellowish-wdiite pow- 
der, and in alcoholic solution has [a]^ — 8*37° to '-18*2°. 

DlAdeiiciddirdpcy^^ turns browni at 220°, and in a€(ueous 

solution has [a]'^ —78-6° to —80*99°, 

DicliloroncetyldiA.d€}icp/ldirjh/cyJ-\-cy^tinc is a light yellow 
pov/der, and in alcoholic solution has [a]p, —32*8° to —42*85°. 

DiglyeyldiAdeiicyldiglycyl-l^yBiine, a light yellow powder, has 
in aqueous solution [a]!® — 81*78°. 

Dihromo-didi^Qhemoidd'ighjcyld{Adencyldiglycyl-\-cy Stine forms a 
yellow powder. « 

The action of alcoliolic'aqiieous ammonia and of alcoholic 
ammonia on dichloroacetylT-cystine is described. S. S. Z. 

Bile Acids. IV« Tlae Synthesis of Glycodeoxycholic and 
Tatirodeoxy cholic Acids, Heinrich Wieland [with Frl. 
Hedw'IC Stenber] (ZeitHch. physioL Ohem., 1919, 106, 181 — 190, 
Compare A., 191 6, i, 710), — Deo my cholic acid hydrazidc, 024^^42^3^*2? 
prepared from the acid deoxy cholic ester and hydrazine hydrate, 
forms colourless needles, m. p. 208°. The liydrazide was then 
converted into the amorphous azide by treating it with hydro- 
chloric acid and sodium nitrite. From the azide, gly code omy cholic 
acid was synthesised by a niodincation of the method which Bondi 
and Mtiller used in the preparation of glycocholie acid; it forms 
colourless needles, m. p. 187 — 188° (decomp.), and contains one 
molecule of water, which is lost on heating at 150° in a vacuum, 

Taurodeomychalic acid,^ C33H3j)02*C0-KH*CH2*CHo*S0,^H, was 
prepared from deoxycholic acid azide in the form of colourless, 
hygroscopic, prismatic needles grouped in rosettes, in. p. 175 — 200°, 
not sharp. 

Attempts to prepare glycocholeic and taurocholeic acids by com- 
bining the conjugated deoxy cholic acids with stearic acid failed. 
The nature and origin of the glycocholeic and taurocholeic acids 
prepared ' from the bile are discussed. S. S.' Z. 

'Crystallographiy of some Flatinitlxiocyanates of Organic 
Bases. K Qrbroioh (Biv, Mm. Crist Ital^ 1915, 44, 17 — 25),— 
The, guanidine salt is trigonal, the piperidine salt ' hexagonal- 
pyramidal, and the diacetoneamine salt monoclinic. Complete 
crystallographic data are- givmi. ■ , Chemic,al Abstracts. 
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Oxidation Potential of Perri-Ferrocyanide Solution » I. M. 
Kolthoff {Clievh. Weekhlad, 1919, 16, 1406 — 1415). — Tlie 

iiifiiience of the hydrogen ions on the oxidation potential of solu- 
tions of potassium ferri-ferrocyanide has been investigated by the 
author. A considerable inorease of potential was obtained by the 
addition of even 0‘012A“hydrogen chloride, and, taking the average 
for various determinations with different concentrations of hydro- 
chloric acid, it was found that e -O'dlG - 0-0577 log (HCi)2*22. 
influence of the acid is explained by the fact that the third and 
fourth dissociation constants of hydroferrocyanic acid are compara- 
tively small, whilst hydroferricyanic acid is a strong acid. The 
concentration of the ferrocyanide ions thus becomes much lower on 
acidifying. The fourth dissociation constant of hydroferrocyanic 
acid is about 5 x 10"'^. 

The author found no difference in the physical properties (except 
the colour) of solutions of a- and jS-potassium ferrocyanide. 

References to the results of other investigators are given. 

W. J. W. 

Etliaiioltrialkylarsoiimm Hydroxides. M. Guggenheim and 
E. Hug (XJ.S. Pat. 1308413). — Triniethyl-jS-bromoethylarsonium 
bromide, prisms, m, p. 239^, is prepared by heating 5 parts of tri- 
methyl arsine and 7*5 parts of ethylene dibromide for three hours at 
about 100®. Three, parts of this product may be hydrolysed by heat- 
ing with 10 parts of water at 180® for four hours. Ethanoltri- 
methylarsoniuin [trimethyl-jS-hydroxyethylarsonium] bromide, 
Hd-CHo-CHyAsMe,,Br, 

thus formed, is converted into the free base by the action of silver 
oxide. 0-Bromotetraethylarsonium bromide, prismatic crystals, 
m. ]). 225®, may be obtained similarly from triethyl arsine. The 
product may he hydrolysed to form ^-hydroxytetraethylarsonium 
bromide, and the latter can be converted into the free base by the 
action of silver oxide. Trimethyb/S-hydroxyethylarsonium hydr- 
oxide is a syrup which partly crystallises and has an odour like 
that of trimetliylarsirie. It is readily soluble in water or alcoliol, 
and forms a crystalline chloride, m. ]). 220®, which is soluble in 
alcohol. Chemical Abstracts. 

Ethtanoltrialkylarsonium Compounds. M. Guggenheim and 
E. Hug (H.S. Pat. 1308414). — Eighteen parts of trimethylarsine 
and 20 parts of ethylene chlorohydrin are heated together at 
120 — 125® for four hours. The product, which is partly solidified, 
is dissolved in alcohol, and, after concentration of the solution, 
ether is added to precipitate ethanoltrimethylarsonium [triinethyl- 
j3-hydroxyethylarsonium] chloride, OH'C 2 H 4 *AsMej^Cl, which may 
be converted into the hydroxide by the action of silver oxide. 
Ethylene hromohydrin may be used instead of the chlorohydrin in 
effecting the reaction. Triethylarsine, when used as starting 
material, , yields similar , producbs, . containing ethyl instead of 
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metliyi. Tlie efclianoltrialkylarsonuiin hydroxides and their salts 
are stated to possess valuable therapeutic properties. 

Chemical Abstracts, 


Relations between tbe Constitution and the Physical . 
Properties of the Hydrocarbons of tb© Benzene Series, 
Iv, VON Au WEES {A.nnalen^ 1919, 419,92 — 120. Compare A., 1916, 
i, 130). — Examination of the i^hysical constants of twenty-four 
liydroearboiis has shown that the compounds with ortho-side-chains 
occupy a peculiar position ; whilst the density and refractive index 
are higher than those of their isomerides, the exaltations of refrac- 
tive and dispersive powmr are lower. In general, the boiling ]X)ints 
of ortho-derivatives are higher than those of the isomeric hydro- 
carbons, although the differences are frequently small. 'The 
differences between the constants of ortho- and vicinal derivatives 
and those of their isomerides are much greater than the small dis- 
crepancies observed between different specimens of the same sub- 
stance as far as carefully purified material and accurate observa- 
tion are concerned. The influences of constitution on the refrac- 
tive and dispersive powers of position isomeric aromatic hydro- 
carbons can only be detected with certainty in the cases of sub- 
stances with neighbouring side-chains ; the differences caused in the 
meta- and para-series lie within the limits of experimental error. 

The methods chiefly used in the preparation of the hydrocarbons 
are the Fittig synthesis, the elimination of amino -groups from the 
corresponding amines by Friedltoder’s method, and the reduction 
of suitable ketones with amalgamated zinc and hydrochloric acid 
according to Clemmensen. The following constants are recorded. 

Benzene has b. p. 80^ l)f 0*8867; Df 0*880, n}p 1*50119, 
1*50565, ^ 1*51817, 1-52867, 1*5022. Toluene has b. p. 

109—110°, 0*8684, Bf 0*866, 1*49365, 1*49782, 

1*50967, 1*51970, 1*4962. Ethylbenzene has b. p. 

135—136®, 0*8708, Df 0*866, 1*49423, 1*49828, 

1*50953, 1*51904, fif 1*4960. Propylbenzene has b, p. 158 — 159°, 

0-8681, Df 0*862, 1*49176, 1*49549, 1*50630, 

1*51533, nf 1*4920. isoPropvlbenzene has b. p. 152*8 — 153*4°, 
Dr 0*8662, Df 0*864, 1‘49063, 1-49441, 1*50539, 

1*51466, 1*4930. 

For o-xylene the following data are given : I. Commercial specimen 
rectified over sodium, b. p. 142—142*5®, Df‘« 0*8798, 'Df 0*878, 
1*50090, nr 1*50491, 1*51668, 1*52659, nf 1*5040. 

II, Specimen from o-iodotoluene, methyl iodide, and sodium in warm 
ethereal solution : b, p. 142®, Df 0*8825, Df 0*879, 1*50248, 

1*50664, <^1*51846, 1*52838, < 1*5049. III. Specimen 

from pure o-3-xylidine through the diazo-compound : b. p. 

Dr "0*8837,' Df 0*880, 1*50368, nf^ 1*50777, 

1*51960, Tir 1*52958, nf 1*5057. m-Xylene, prepared irom 
^^.-rylylic, acid, has b.p. 135— 136®, 0*8666, Df 0*8667, Df 0*864, 

1*49429, »r’l‘^9830,^^'^ 1*51007, 1-51997, < 1*4970, wliilst 

,,'w|ien, prepared from 'm-xylidin© it has b, p, 137*5®, Df‘® 0*8686,^ 
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JJf 0 * 865 , 1*49548, 1*49962, 1*51128, 1*52112, < 

1*4973. For _p“Xylene tlie following constants are recorded: I. 
Museum specimen, b. p. 135 — 136° Df- 0*8627, Df"’ 0*8625, 
Df 0 * 861 , 1*49273, 7^^ 1*49682, 1*50849, 72 ^'^ 1*51841, 

7 '^? 1*4957. II. Kalilbaum*'s product distilled over sodium, b. p« 
■136—137°, 0*8659, 0*8658, B'f 0*863, 1*49357, 

1*49760, 7t;r 1*50925, 1*51907,777;' 1*4959. III. Specimen from 
p-dibromolDenzene, b. p. 135 — 136°, 0*8624, Df 0*859, 7if“ 

■i'49335, 7^}f" 1*49734, 1*50912, 74'‘-- 1*51902, 1*4956. 

o-Metliyletliylbenzene has b. p. 164*8 — 165°, Df’'^ 0*8841, Df 0*881, 
1*50213, 7ir 1*50611, 7»f" 1*51745, 7df 1*52693, < 1*5042. 
m-Methyletliylbenzene has b. p. 161*5 — 162*5°, Df'^ 0*8690, Df 0*867, 
7ir' 1*49456, 72.ir' 1*49849, 7i]p 1*50973, *’ 1*51920, 1*4975. 

n-Methylethylbenzene (from ^-bromotoluene) has h. p, 161 — 162°, 
Dr 0**8601, or 0*8597, Df 0*862, 77;r 1*48921, 1*49303, 

7 if'^ 1*50417, 7zf'® 1*51353, 1*4943, whilst when prepared from 

_p-tolyl methyl ketone it has b. p. 161 — 162°, l>r 0*8687, 

(Dr 0*8685), Df 0*863, n'T' 1*49588, 7iS'^ 1*50004, iiT 1*51136, 
7^^ 1*52116, 7if 1-4971. 

o-Methylpropylbenzene has b, p. 184°, Df 0*8770, Df 0*874, 
7^^' 1*49765, 77'r 1*50139, 7^^' 1*51218, 7^;•’■'*' 1*52125, 71 ^ 1*4995. 
77J-Meth3dpropylbeDZ6ne has b. p. 181*5 — 182*5°, Df 0*8648, 

Df 0*862, 72f 1*49262, 7dJ 1*49640, 7?f 1*50738, 77f 1*51646, < 1*495L 
_p-Methylpropylbenzene has b. p. 182 — 183°, Dr 0*8642, Df 0*861, 
1*49371, 1*49749, 7i;f ‘ 1*50863, 72 ^ 1*51804, 72^1*4954. 

o-Methyli5opropylbenzene (o-cymene) has b. p. 175 — 176°, 
Dr® 0*8789, Df 0-876, 1*49826, 7^r" 1*50206, 7^^”' 1*51290, 

72f*^'*^ 1*52185, Tif 1*5003. 7?j-Methyh*5opropylbenzene has b. p. 175°, 
Dr'"’ 0-8628, Df .0-860, 1*49016, 72-1^' 1*49385, 7i]r^ 1-50452, 

72^*’’ 1*51336, 7^|' 1*4925. p-Methyli^opropyibenzene, from toluene, 
isopropyl bromide, and aluminium chloride, has b. p. 175 — 176°,' 
Dr 0-8631, Bf 0*859, 1*49105, 74'1*49474, 7%^^ 1*50537, 7if 1*51449, 

7if 1*4925 ; the physical constants are also recorded for specimens 
obtained commercially, from camphor and phosphoric oxide, from 
a-terpineol by Wallacli’s method, and from l-methyl"4-/5^“dichloro- 
isopropylbenzene by reduction with sodium and alcohol, 
jo-Bikhylbenzenehasb.p. 183°, Bf-’ 0*8678 (Df^ 0*8679), Df 0*865, 
wr 1*49499, 7iir 1*49897, 72^ 1*50993, 1*51924, fif 1*4973. 

Hemimellithenehasb. p. 175— 176°/744 mm., I>r^ 0-8949, Bf 0*895, 
7^r'' 1*50930, 1-51335, 72,^' 1*52503, 72^' 1*53483, 72f 1*5132. 

i//-Cumene has b. p. 168*7— 169*2°, Br 0*8794, Bf 0*876, 71^ 1*50259, 
72.1f-^ 1*50672, 7^r* 1*51841, 1*52816, 7i$ 1-5046. Mesitylene has 

b. p. 165-»166°, Br*' 0*8646, Bf 0-862, nm*49403, 77?’® 1*49804, 
72r«^ 1*50936, 77f®« 1*51891, 1*4967. 

1 : 2 : 3 : 4-T6tram ethylbenzene has b. p. 203 — 204°, Bf 0*9044, 
Bf 0*901, 77f 1*51621, 77^1-52031, nf 1-53192, 72f B54189, nl^ 1*5185. 
1:2: 5”Trim6tbyl-4-ethyibenzene ■ has b. p. 211°, Br'^ 0*8866, 
(Pr^ 0*8867), i)f 0*883, 77 ^" 1*50654, 77 ]^ 1*51047, 1*52163, 

77r^'* 1*53112, 1-5086. 1 ; 3 : 5-Trimethyl-2-ethylbenzene has b. p. 

,210-2°/753 mm., B^^ 0*88S5, Bf 0*886, 77^*50875,^ 1*51274, 

1*52416, 1*53376, nf 1*5111. ■ H. W. ^ 
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Pyro-condeiisatioas in tlie Aromatic Series. Hans I\1eyer 
and Alice Hofmann {Moiiatsh,^ 1916. 37, 681 — 722), — The first of 
three papers on this subject, the second having already been 
reviewed in A., 1917, i, 641, and the third in A., 1918, i, 66. The 
object of the initial investigation was to study the products formed 
by the decomposition of the vapours of iiou-halogenated aromatic 
compounds at the lowest possible temperatures, the method being 
similar to that described in a series of papers by Lob (1901 — -1905). 

Benzene begins to decompose into diphenyl at 650^’ (compare 
Smith and Lewcock, T., 1912, lOT, 1453). 

When kept for a few hours at a dull red heat, toluene vapour 
gives almost exclusively dibenzyl, the product which is formed 
when toluene is oxidised with potassium persulphate in the cold 
(Moritz and Wolff enstein, A., 1899, i, 424). At a bright red heat, 
however, hydrogen is also lost from the nucleus. The hydrocarbons 
which may be frozen out from the mixture at — 80^ include 
dibenzyl, stilbeiie, and anthracene (see below), whilst a study of 
the oxidation products of the remaining oil reveals the probable 
presence of di-;^.?--tolyl and ;^>methyldiphenylmethane. 

At a bright red heat, n-xylene readily yields n-dixylyl, 
q;H4Me-CH2-CH.2-C(fH4Me, 

m. p. 81 — 82° (ibid.), but at a higher temperature (yellow heat) 
mar© oil is produced. The chief by-product is pp^-dimethyl stilbeiie. 

Mesitylene decomposes very smoothly, giving dimesityl. 

Ethylbenzene gives chiefly stilbene and an oily by-product, which 
only yields benzoic acid on oxidation, and therefore contains no 
hydrocarbons with condensed nuclei. The production of stilbene 
may be due to the elimination of methane and the union of the 
*CHFh residues, or to condensation to jSy-diphefiylbutane and loss 
of ethylene. 

Dibenzyl gives stilbene and a very little toluene, with consider- 
able quantities of anthracene, but no trace of phenanthrene. 
Stilbene, however, gives no anthracene or phenanthrene. This 
remarkable difference between dibenzyl and stilbene is explained 
by assuBiing that the positive methylene groups in the former 
bring^ the negative benzene nuclei close to the connecting chain, 
whereas the negative ethylene linking in stilbene keeps the nuclei 
at a distance, thus: 


0 ^ 


CH, 




and 



Several facts support this idea. In the first ^ place, dihydro- 
anthraceiie, which should be the primary product from dibenzyl, 
passes rapidly iiito^ anthracene at a red heat, and p-xylene or, 
p-dixylyl gives 2 : B-cliraethylanthracene at a bright red heat, 
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whereas mesitylene or dimesityl forms no antliraceiie derivative. 
Similarly, benzyl aniline passes so readily into acridine^ 


NH 




0 ^ 


/\ 


rYY^, 


\/\ 


./\Y 

OH 


that this pyrogenic method may be employed with advantage in 
the preparation of acridine, whereas benzylideneaniliiie, 

CGH,yCH:NPh, 

only yields aniline, benzonitrile, benzene, diphenyl, and such 
products. 

' Benzanilide gives a good yield of phenanthridoiie, p. 290°, 
which is reduced to phenaiithridine by distillation over zinc dust. 

When diphenylmethane vapour is exposed to the glowing 
platinum spiral for seven hours, the products are benzene, toluene, 
a trace of diphenyl, and small quantities of anthracene, but chiefly 
fluorene, the process ranking as a convenient synthesis of this 
hydrocarbon. It is stated that Carnelley's y-methylenediphenyl 
is only fluorene, and his 5-methylenediphenyh^ is most probably 
anthracene (T., 1880, 37, 708). 

Benzophenone is not easily changed, but the initial products are 
benzene and beiizaldehyde. 

Biphenyl ether readily yields diphenyleiie oxide, m. p. 81°. 

Biphenylamine gives carbazole and some hydrogen cyanide, but 
di-a-naphthylamine loses ammonia and forms naphthalene instead 
of a substituted carbazole. 

Acetanilide reacts mainly according to the equation 
2NHPh*COMe= EHPh-CMerEPh-f MeCOoH. 

The bases are extracted from the ethereal solution of the product 
and then submitted to distillation in steam, when small quantities 
of aniline aiid o-aminoacetophenone (recognised hy its jasmine-like 
odour) pass over, leaving a little p-aminoacetophenoiie and the 
dipheiiyiethenylamidine behind. 

Naphthalene decomposes into jSj3-dinaphthyl at a dull red heat, 
but as the temperature is raised more and more aa-dinaphthyl is 
formed. The so-called ajS-dinaphthyl (Smith, T., 1877, 32, 559; 
Wegscheider, A., 1891, 216) is probably impure aa-dinaphthyl. 

Biphenyl gives 4 : 4'-diphenyldiphenyl, CGH 5 *C 6 H 4 *CfjH 4 *CeHr„ 
m. p. 310°. o-ohBitolyl, from o-iodotoluene by heating with 
copper at 250°, reacts rapidly at the glowing spiral to form phen- 
anthrene, which apparently gives diphenaiithryl when the heating 
is continued. Anthracene gives 5 : S^-dianthryl, but anthraquinone 
residues link up in the 2 : 2 ^-positions. 

Weger reported the production of naphthalene by the passage 
of cyc/opentadiene vapours through a red-hot tube {Zeitsch, angew, 
:Ghem., 1909, 22, 344), but this must have been due to the total 
disruption of the molecule and rebuilding from the ethylene and 
acetylene produced. Under the present conditions, no naphthalene 
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could be founds tbe products being partly evil-sinelliiig oils and 
partly soluble or insoluble, but amorphous, solids. 

The so-called Grackene-^ [with Paul R. von Lendenfeld].— 
Klaiidy and Pink (A., 1900, i, 284) isolated “crackene''" from the 
so-called red pitch formed in the ''cracking” of oils, and suggested 
that it might be identical with " benzerythreiie/’ since proved to be 
the above 4 : 4^-dipheiiyidiplienyl, but certainly not with picene. The 
present authors %vere struck with the fact that various fractions of 
the hydrocarbon varied slightly in colour. By treatment with a 
small quantity of bromine in warm chloroform, followed by 
repeated crystallisations from boiling xylene, they have succeeded 
in removing a coloured impurity and establishing the substance as 
picene. Picene may be characterised by conversion into picene- 
qiiiiioiie, and formation from this of inceneqiimoxalinc (I), micro- 
scopic, yellow needles, by condensation with o-pheiiylenediamine. 
Piceiiequinone also forms a yellowish-brown diaeetyl derivative 
(II), which may be hydrolysed to a dark dihydroxy-derivative. 



The acetylation is therefore accompanied by reduction. Picene 
and bemzerythrene are said to dissolve in concentrated sulphuric 
acid with green colour. The pure hydrocarbons really give colour- 
less solutions, picene exhibiting pale blue hiioresceiice. 

J. C. W. 


Tie cyclopropane Series. ¥11. Nitrocyc^opropanes. E, P, 
Kohler and H. F, Engelbrecht (J. Amcr. Ghein, Boc., 1919, 41, 
1379^ — 1384. Compare this voL, i, 533). — Phenyl styryl ketone con- 
denses with nitromethane to form phenyl y-nitro-^-phonylpropyl 
ketone, which yields two a-bronio-derivatives when treated with 
bromine in chloroform. The principal product has m. p. lOO'^, and 
is transformed into the isomeride, m. p. 106^ (not 86*^, as given in 
A., 1916, i, 404), by crystallising from an alcoholic solution of 
hydrogen bromide. The bromides, 

' ^ PrOa’CHg-CHPh-CHBrCKpCOPh,' ' 

readily change into 3 - 7iitro - 1 - henmyl - 2 - fhenylajcioyro'fane^ 

when treated with an alcoholic solution of potass- 
ium acetate. The compound crystallises in ciustere of stout prisms, 
m. p-' 98®, and' is changed' by the action of hydrogen' bromide: dis- 
' solved:' in acetic acid into'^ .y^l^^otno'^-fi-nitro^-^y-phenylpro'pyl 

Itfipwc, ' 0 HPhBr*CH(K' 02 )*CH 2 * 0 GPh, which forms colourless 
plnfesy m.'p. ;115-“116®,' 'and becomes yellow in sunlight. This 
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ketone is very sensitive. When boiled with methyl alcohol and a 
little ammonium bromide'^ for example, it changes into 2 : 5-diphenyl- 
furan, and when heated above its m. p. it gives a pale yellow sub- 
stance, plates, m. p. 77^, wliich is j^^f^^'^bly Z~b‘romo~l : 6~di-p'^i'enyl- 
furmt. The cycZopropane derivative reacts most readily with bases, 
blit the products are complex mixtures. With sodium metlioxide 
solution, under special conditions, it is possible tO' isolate aS-di- 
phenylbutan-ay-dione, CHoPlrCO-CHo-COPh. J. C. W, 

Decomposition of Tetranitromethylanilme [2:4; 6-Tri- 
nitroplienylmetliylnitroamine]. Edmund von Herx ges. 
Schiess, tt. SprenfpfO'ffw,, 1919, 14, 155 — 157; from Ghent, Zentr., 
1919, iv, 163). — The author's previous conclusion that the decom- 
position can be caused by electrolytic processes is confirmed 
by further laboratory experiments, Diazo-com pounds similar to 
dinitrobenzoquinoiiediazide are probably formed, and not azide 

substances, such as 0*C(;IT2(N02)2<^j^. It is certain that the reac- 
tions which result in the decomposition products affect the benzene 
nucleus exclusively; the occurrence of ammonia, methylamine, etc., 
is due solely to secondary changes, and has nO' influence on the 
characteristic transformation of the nucleus. The observed pheno- 
mena are not a specific property of tetryl, but are common to all 
trinitro-derivatives of benzene, such as trinitro-beiizene, -toluene, 
-phenol, and -cresol. Decompositions of mercury fulminate in zinc 
capsules covered with an inner cap of copper or brass are probably 
also to be attributed to local electric currents. H. W. 

Proteinogenous Amines. ¥• The Preparation of 
p-Hydroxyphenylethylamine Hydrochloride (Tyramin© 
Hydrochloride) . Karl K. Koessler and Milton T. Hanke 
(«7. Biol. Chem.^ 1919, 39, 585' — 592). — Certain improvements 
in the method for the synthesis of p-hydroxyphenylaceto- 
iiitrile as given by Pscliorr, Wolfes, and Buckow (A., 1900, i, 170) 
are recorded. The reduction of this substance is effected by a 
method which it is claimed is more satisfactory than that employed 
by Barger (T., 1909, 95, 1127). The ;p-hydroxypheiiylac6tonitrile 
is dissolved in alcohol and treated with sodium, and after reduction 
is completed, the solution is rendered acid with hydrochloric acid. 
y^Cresol and p-hydroxyphenylacetic acid may then he removed by 
extraction with ether, after which the solution is rendered strongly 
alkaline and the tyramine is extracted with amyl alcohol The 
amine may be extracted from tbe amyl alcohol by shaking with 
dilute hydrochloric acid. Yield, 68% of theoretical. The j?-cresoI 
and.p^hydroxyphenylacetic acid present in the ethereal extract may 
be separated and isolated by shaking with sodium carbonate solu- 
tion.' 'The ethereal fraction retains the pi-cresol, whilst the alkaline 
aqueous solution removes the ;p-hydroxyphenylacetic acid. J. C. D. 

Til© Problem of the Physiological PolypeptMe S^^yatkesis. 
EMiL''ABDEnHALDBN and' Hans, Spinner (Zeitsch, phpsiol. ^Ohem., 
1919, , lOSy'' 309—31 2). — By treating 'glycine with benzaldohyde m[ 
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absolute aicoliol and sodium hydro?ade, a 'Condensation product iden- 
tical witb the beiizylidene compound of isodiplienyloxetliyl amine is 
obtained in small needles, m. p. 132^^. By treating glycine dis- 
solved ill sodium hydroxide with benzaldehyde and then oxidising 
with potassium permanganate, benzoic and liippiiric acids are 
obtained. S. S. 2. 

DialkyidiarylcarbamMes , H. Winkel (B.B. Pat. 1307570}. — 
By conducting the reaction at 80 — 90°, diplienyldimethylcarbamide 
is prepared by passing carbonyl chloride directly into a mixture of 
methylaniiine and dimethyianiline (which may also' contain small 
quantities of aniline) without the use of a solvent. Aniline, methyh 
aniline, and dimethyianiline may be mixed, in the proportions of 
10, 40, and 50 parts respectively, and this mixture treated with 
carbonyl chloride until conversion of the methylaniiine into di- 
phenyldimethylcarbamide is completed as indicated by cessation of 
absorption of carbonyl chloride. The reaction mixture is then 
treated with dilute hydrochloric acid for the removal of dimethyl- 
aniline, and the product .remaining is washed free from acid with 
water. It may then be further purified by crystallisation from any 
suitable solvent. Chemical Abstracts. 

Ifitroaes and Nitrenes. H. Staudinger and Kael Miescher 
(Helv, Chim. Acta ^ 1919, 2, 654 — 582). — In connexion with his 
well-known studies of compounds with 'Hwin bonds/' Staudinger 
now describes several reactions of nitrones and a ne%v class, the 
nitrenes. Nitrones are comparable in structure with the tautomeric 
forms of oximes and with ketens, thus: 

Aldo-. Keto-. 


Ketens R*0H:C;O or RoC:C:0 

Oximes H*CH:K:0 b;c:N:0 


Nitrones R,-CH:N:0 RX!:N:0 

R 

and nitrenes are comparable witli allenes, tlius: allenes, RoCIClCR^; 

nitrenes, RgCIN'CB-jj. The simple nitrones are produced by the 


alkylation of oximes, or by the action of aldehydes on A-substituted 
hydroxylamines. They are often formulated as cyclic ethers, thus, 

, although the evidence in favour of the nitrone formula 


(the name was proposed by Pfeiffer, A., 1916, i, 327) has become 
very strong In recent years (compare Forster and Holmes, T., 1908, 
#3, 244; Brady, T., 1914, 105, 2104; Semper and Lichtenstadt, 
A., 1918, i, 437). ^ It is now found that the keto "-nitrones, 
KaC^IHB'O, are readily obtained by the action of aliphatic diazo- 
compounds on nitroso-compounds, the reaction being represented 
by the following scheme,' although no intermediate products have 

bben isolated : R-NO + RgCcJ^ ^ 

'BgO’NBlO. pre'Sence'Of two double dinkings in bhese nitrones 
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is revealed by tlie faefc that they combine with diplieiiylfceteii in two 
stages, thus : 

Ph2o:NPh:o+Ph2C:co — > cph2:NPh<“py>co (i) 

j^+Pli2C:C0 

Til© iiitrenes are formed when the products of the type I are 
heated, carbon dioxide being evolved. They are quite stable com- 
pounds, but capable of many reactions, of which combination with 
diphenylketen is particularly described. 

E xperiments with Biphenyidiazomethane . — Nitrosobenzene reacts 
with diphenyldi azomethane (A., 1916, i, 850) in ice-cold benzene to 
form diphenyl-A-phenylnitrone, CPhglNPhlO, which separates in 
pale yellow needles, m, p, 216 — 217^ (decomp.) (Angeli, A., 1911, 
i, 544, gives m. p. 214°). The following reactions are described : 
(1) hydrolysis to benzophenone and ;p-a.minophenol, by boiling with 
dilute sulphuric acid, thus: CPhoINPhIO -f H2O — ^-CPhoO-f 

OH-NHPh— >-OH*CcHpISrH2; (2) fission by means of hydroxyl- 
amine or phenylhydrazine, benzophenone-oxim© or -phenylhydrazone 
being formed; (3) reduction to benzophenoneanii by heating with 
iron powder; (4) oxidation to* benzophenone and nitrobenzene by 
ozonising and boiling the product with water; (5) decomposition 
on heating, either alone or with benzene at 250°, into benzophenone, 
benzophenoneanii, and nitrosobenzene. The nitrone combines with 
phenylcarbimide (1 mol.) in benzene to form a compound, 
P* — 165°, which loses carbon dioxide- at 210° 

and is reconverted into the nitrone by boiling with alcohol. The 
reaction with diphenylketen in cold benzene, in an atmosphere of 
carbon dioxide, results in the formation of the above pale yellow 
Gorrvpound (I), ni. p. 181° (carbon dioxide evolved), the second com- 
'pound (II), a white, crystalline- powder, m. p, 166 — 168°, being 
formed if the reaction is carried out in boiling benzene. 

Tetraphenyl-^-jdiemylnitreno, CPhg'NPli^CPhg, is formed by 
lieating compound (I) at 190°, It crystallises in small, yellow 
prisms, m. p. 137°, and may be reduced by aluminium amalgam in 
ether to diheiizhydrylanilme, NPh(CHPh2)2, which crystallises in 
silvery needles, m. p. 160 — 161°, is so feebly basic that solutions in 
mineral acids deposit the base on dilution, and may be synthesised 
by heating together benzhydrylaniline, diplienylbromomethane, and 
quinoline. The nitrene combines with diphenylketen to form a 
compound, C4fjTl3.50]Sr, white needles, m. p. 203*5 — 204*5°, and with 
liydrogen chloride to- give a compound, C32IT26NCI, m. p. 163°, both 
products yielding the nitrene again when heated. 

[With E. ScHUBNKER.] — Diphenyldiazomethane reacts with 
^Miitrosotoluene to give diphempl-^pdo^yhiitrone, 

CPh2:N(G7H7):0. 

pale yellow' needles, m. ,p. 153° ■ (decomp.), which combines witir 
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clii>henylketen to form tire compound, 


111 . p. 161®, this decomposing at ITO® into- tetraphenyl-l^-^-tohjl- 
nitrene, CPli 2 lN(C 7 H 7 ):CPIio, yellow crystals, ra. p. 118®. 

i^Nitrosodiiiietliylaiiiiine and diplieiiyldiazometliane produce 
\ , . , , . CPb,:N-CGHpNMe'o 

(Upheliyl-Wp<UrnetJiyla}nirt^^^^ “ n ", as 


a pale yellowish-green po-wder, m. p. 186 — 187° (decomp.). This 
gives a yellowish-green comimund, C 3 gH 3 Q 02 N 2 j diphenylketen, 
which decomposes at 169° into tetrapliwyl^-p-'dimetliylmnmo- 
■•phenylnitT&me, CPh 2 llNr(CgH 4 -NMe 2 )X-Ph 2 , orange-yellow crystals, 
in. p. 155°. 

Experiments with other DimO'Compoimds. — Diphenylenediazo- 
inethane (ihid.) and nitrosohenzene produce di2dieni/le7ie-'N-2}henyh 
O H. 

nitrom, 4>C*.hrPh!0, long, dark yellow needles, m. p. 

192 — 193° (decomp.), its diphenylketen compound^ C 33 PI 23 O 2 N, pale 
yellow, m. p. 157 — 158° (decomp.), and d i phenyl eriediphenyh']^- 
C H 

phenylnitrene^ T® ^^CIEPhXPhj, obtained as an impure, green 
U^H4 

powder, m. p. 90 — 100°. Phenyldiazomethaiie and nitrosohenzene 
give CHPhlNPhtO, m. 2 >. 112 — 113°, 

which is the product obtained by the interaction of benzaldehyde 
and phenylhydroxylamine. This nitrone decomposes when heated 
according to the scheme : 


CHPh:NPh:o 


^CHPh 


^ CeH^-CHO + NjPh^ 
— > OHPh:NPh + 0 


^ CeH,-NO + C,H.,Ph3 

with the exception of the stilbene, all the products have been iden- 
tified. The diphenylketen compound, CHPhI]L!lPh<]^ , is a 

white powder, m. p. 186 — 190°, which decomposes on heating at 
215° into triphmyh'E-ph&nylnitrene, CHPli*NPh',CPh 2 , pale yellow 
crystals, m. p. 105 — 106°, but also' suffers rearrangement to a certain 
extent into a product, m. p. 223°, probably represented by the 


formula HPh<. 


.CHPh' 
0 - 


9Ph2 


*CO 


Ethyl diazoacetate and nitrosohenzene only react slowly and give 
a viscous, reddish-yellow oil, which decomposes on distillation in a 
vacpum into ethyl glyoxylate and azobenzene. J. C. W. 


, Electrochemical Oxidation of Phenols and Cresols* 
Es.'Fiohter and Peanz Ackermanh {Eelv, Ghim, Acta, 1919, 2,' 
bSS^599). — A contiimatioii of previously published work on the 
electrochemical oxidation of -phenol (Pichter and Stocker, A., 1914,; 
i, 046).. It has been -shown that the electrochemical oxidation;' of- 
phenol '|>rddu€^ oy-diphenol -and .pp^-diphenol, which are inter- 
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mediate products in tlie formation of qninol and cateclioL In the 
present experiments^ 5*5 grams of catechol dissolved in 60 c.c. of 
O’SiV- sulphuric acid were subjected to a current of 0'02 amp./cm.^ 
between lead electrodes. When no diaphragm was used, the pro- 
ducts consisted of carbon dioxide, carbon monoxide, a volatile liquid 
with an odonr of butyric acid, which consists of a mixture of 
butyric acid and its lower homologues, particularly formic acid^ 
and succinic acid. When a diaphragm is used, the product consists 
of funiaric acid. The electrochemical oxidation of phenol to 
fiiinaric acid is represented by the scheme; 



OH 

OH 

- 





OH 

OH 

0 

)i 


- 

- 

\/ 

^ 1 1 
\/ 

OH 

li 

0 



^ V 


O 


OH 




A number of experiments are described in wliich an attempt is 
made to ascertain the relative quantities of catechol and quinol 
produced in the electrochemical oxidation of phenol. By means 
of JE,M.F, measurements, it is shown that at low concentrations 
quinol is a more active depolariser of a platinum electrode in 
2i7-sulphuric acid than catechol, but at concentrations above 
0*05# the relationship is reversed. In a neutral solution, phenol 
has no depolarising action, and catechol has a much stronger 
depolarising action than quinol. In the case of a lead dioxide 
anode, catechol is much the strongest depolariser, so that the results 
allow no conclusion to he drawn as to the ratio of the two sub- 


stances formed. An estimation of the amount of carbon dioxide 


formed in the electrolysis of phenol, catechol, and quinol, respec- 
tively, leads to the result that approximately the same quantities 
of quinol and catechol are formed in the electro-oxidation of phenol. 
An attempt to estimate directly the amount of quinol formed 
yielded no definite result, chiefly because of the presence of a resin 
in the products. The formation of the fatty acids is due to a 
reduction of the catechol, followed by an oxidation of the product 
of reduction. The reduction product of catechol is shown in a 
separate experiment to be cVr/ohexanol. This can be prepared by 
reducing a solution of 2*2 grams of catechol in 50 c.c. of 
2#-sulphuric acid in a large platinum crucible with the anode in 
a porous pot. The high boiling residue of the electro-oxidation of 
phenol is shown to consist of diphenols, o-hydroxyphenyl ethers, di- 
phenyl, tetrahydroxy diphenyl, and a dihydroxydiphenyl ether of the 
formula ' HO ' The electro-oxidation of o-cresol; 
(540’ .grams in 2|v litres of #-sulphuric' acid) by a current ' of anode 
'.density. 0*0625^ si,mp'./sq, cm. 'without diaphragm and with vlgorbus-f 
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stirring gave^ after 135 ’3 arap. hours had been passed, a dark 
brown oil and an acpieous solution. The oil consisted of o-dicresol, 
and the aqueous solution contained 2 : 54oluqiiinone. The present 
results, together with previous work, show that the electro -oxidation 
of o-cresol may be represented by the scheme: 

-> HO<^ A— <^Aoh -> 

OHg “CHg 

EO<^ ^OH— > 0=^ y-0. 

Similar experiments with ^^-cresol yielded from the aqueous layer 
toluquiiione and beiizoquinone, whilst the oily layer gave ;^>dicresol 
and 2 : 2^-dihydroxy-5 :5^-dimethyldiphenyl ether. The formation 
of the latter compound is regarded as due to the loss of a molecule 
of water from two molecules of homocatechol. The electro-oxida- 
tion of /j-cresol is represented by the scheme : 


CFg 

CHg 

OH, 

(;h. 

CH, 

CHg 


. A 




\/ 

1 L 
\/ 
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OH 

OH 

OH 

OH 

OH 


OH3 
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OH 


The forniatioii of 2 : 5-toluquinone and /^beiizoquinone in the pre- 
sent case is attributed to the presence of nz-cresol in the material 
used. Tlie oxidation scheme for /?z-cresol is represented as follows : 


OH 

/\ 

^^CH. 


UXl 'j 
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J. F. s. 


Certain Amino- and Acylamino-plienol Etliers, Michabo 
HEinELBBEGBK, and Walter A. Jacobs (J. Awer. Ghem. Soc.^ 1919, 
41, 1450 — 1472), —Derivatives of Phenol ani> o- anb m-CRESOL. 
— Cliloroaceto-o-aiiisidide, from the base by the method already 
described (A., 1917, i, 552), has m. p. 48*5—49*^ (corr.). GMoro- 
OMe'*C0H4-NH*CO‘CH2Cl, forms tufts of flat^ 
''neMIes, m. /p, 90*5 — 91^ (corr.). Ghloroa€eto'‘0-phenetidi4e 

crystallises in hexagonal rhombs, m. p. 65*5— 67*0^ (corr.), and 

in ' glistening, fiat , needles, m. p. 
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125-5 — 126*5°. Aceto -4,-metlhoxy-m-toluidide, large, nacreo^us 
scales, m. p. 103 — 103*5°, from S-amino-o-cresol (A., 1917, i, 695) 
by acetylation and then metbylation with methyl sulphate, is hydro- 
lysed by boiling hydrochloric acid (1:1) to Am-ethoxy-m-tolu- 
idine, m. p. 59 — 59*5° (Bamberger, A., 1912, i, 691), and then 
converted into- cldoroacetoA-^ietlioxy-iai-toltddlde, delicate needles, 
m. p. 90 — 92°. 4-Methoxy-o-toluidine, m. p. 13 — 14° (corr.), 
b. p. 146 — 147°/ 23 mm. (ihid.)^ is obtained by the methylation 
and subsequent hydrolysis of 6-acetylamino-m-cresol (A., 1917, 
i, 695), and converted into- chloroacetoA-methoxy-o-tohiidide, 
which forms hair-like needles, m. p'. 134*5 — 135*5°. Z-Nitro-'^- 
aniddine, obtained by nitrating aceto-;^>-anisidide and hydro- 
lysing the i^^oduct, crystallises in orange-ired prisms and plates, 
m. p. 57 — 57*5° (corr.), and Z-nitroA-methoxycIhloroacetaniUde 
forms golden-yellow, fiat needles, m. p. 149*5 — 151*5°. 
^?-Anisidine is sulphonated and then acetylated, yielding Z-acetyh 
aminchQ-methoxyhenzenesnljplionic acid, fiat needles, which 
intumesce at 197 — 198°, then resolidify, and finally melt at 250° 
(decomp.). The crude sodium salt of this acid is ground with 
phosphorus peiitachloride, and the product is converted into the 
ml'phonamide, m. p. 233 — 235*5° (not purified), which is hydro- 
lysed by dilute hydrochloric acid to Z-ammo~^~methoxyhenzene- 
snlphohamide , radiate aggregates of creamy spindles, m, p. 
184*5—186°. 

DeEIVATIVES op the EtHEES op 4-AMINOCATEOirOL. — 3:4- 
MethylenedioxychloroacetaniUde forms microscopic needles, m. p. 
157*5 — 158*5°.* 4-Amiiioguaiacol (this voL, i, 265) yields 4-7?,?/r/r- 
oxy-Z-meihoxychloroacetanilide in pale pink, nacreous plates, m. p. 
113 — 114°. S-ffydroxyA-methoxi/chJoroaeetaniUde also forms pale 
pink, nacreous plates, m. p. 140 — 150°. o-Ethoxyphenol is coupled 
with diazotised sulphanilic acid, and the dye, jy-sidphohenzeneazO’^ 
ethoxyphenol, dark red plates with 2 H 2 P, is reduced by means of 
ammonium sulphide to i-amino-Q-ethoxy phenol (4^-‘hydroxy-B~ 
etJioxy aniline), which crystallises in minute, hexagonal plates, m. p. 
186 — 188°. This base yields 4,-hydToxy-b-e.tJhoxyacetanilkle, 
nacreous plates, m. p. 165*5 — 166*5°, and the ‘■chloroacetaniUde, 
OEt-C,H 3 (OH)-NH-CO-CH,Cl, woolly needles, m. p. 155—156°. 

Z :4dJimethoxychloroacefnJiiUde, long, silky needles, m. p. 
133*5 — 134*5°, is obtained from 4-aminoveratrole. 4-Acetylammo- 
guaiacol is ethylated by means of ethyl sulphate, giving ^-metkoxy- 
^-ethoxyacetamlkle, long, narrow, nacreous plates, m. p. 
148*5; — 150° (Freyss’s methoxypheiiacetin ?, A., 1901, i, 321). This 
is hydrolysed to Z-methoxy-4-ethoxy aniline, prismatic needles, 
m. p, 55° (corr.), b. p. 175 — 176°/ 20 mm., and then converted into 
the chloroacet anilide, long, silky needles, m. p. 133 — ^134°. The 
above 4 “hydroxy-5-ethoxy acetanilide is methylated and converted 
into 4~metlioxy-%-etlioxyacetanilide, very thin, faintly purple 
scales, m. p. 145 — 146°, 4-methoxy-^-etkoxAi aniline, faintly pink, 
rhombic, crystals, m. p. 81*6 — 82° (corr.), and the chloroacetanilide , 
woolly .needles, m. p. ,135*5'~136°. 'The same co.mpbund, on' ethyl-^ 
ation, yields 3 : 4-diethoxyacetanilide, m. p. 124-— 125*5° (Wisinger, 
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A., 1901, 205), from which o :i~difJlw:T,i/ani]ine, creamy prisms, 

in. p. 47'5 — 48‘5°, and ^:4~diefhoxycliloroaceJ(ifiilidc^ iru p. 
122*5 — i24’5'^j may be obtained, 

Derivatives of the Ethers of Eesorcinol. — Eesorciiiol 
moil om ethyl ether is coupled with diazofcised sulphaiiilic acid, anti 
the dye, 'p-s-vlph ol cm enecizo-m-niethoxv phenol, 

S 03 H*C,HpK:N“CoH 3 (OH)-OMe, 

lustrous, brownish'-orange platelets, with llhO, a brick-red powder, 
decomp. 250°, when dried, is reduced to A<i7niriO'-h-7netlioxi/2^^^^f^^A- 
(4c-hpdroxii-%~m€tJioxpaniline), pale purplisli-bi'own needles, m, p. 
175 — 180° (the hydrochloride is described by Henrich and Ehodlus, 
A,, 1902, i, 447). The base is converted into 4zdipdroxy-^-77i€thoxjp 
fieetaniJide, pale pink aggregates of minute needles, m. p. 
169- — 171*5°, and the (ddoroacefnniJide, nacreous platelets, m. p. 
165*5 — 166*5°. p - Sul ph oh enzeneazo -m - ethoxy 'phenol, fiat, 

brownish-orange needles, with IH 2 O, or a brick-red powder when 
dried, is obtained from resorcinol monoethyl ether and converted 
into 4:-ammo-^~eJdioxyph enol {4:-hydroxy-^-efli oxyanilme), grey, 
microscopic leaflets, m. p. 152 — 154°, Admelr oxyS- ethoxy acet~ 
anilide, pointed prisms, m. p. 172*5 — 174*5°, and the cliloroacei- 
anilide, feathery aggregates, .in. p. 158*5 — 161°. 2 : 4-Dim ethoxy - 

aniline, m. p. 32*5 — 33*5°, is obtained from 4-liydroxy-2-metlioxy- 
acetanilide (compare Bechhold, A.. 1889, 1155) and converted into 
^:i<Ii7n€thoxycldoroacetariilide, slender needles, m. p. 89*5 — 90° 
(corr.). The same compound is also ethylated, and thus made the 
source of 2~7nethoTy-4:-ethoa'yacefanilidc, pale pink, glistening 
platelets, m. p. 11 7*5 — 118*5°, 2-7ncddioxy-4c-efJioxymulm^^ faintly 
pink rhombs, m. p. 27*5 — 28:5° (corr.), b. p. 151*5 — 152*5°/ 
12 mm., and the eMoroacefanilkJe, hat, narrow, striated plates, 
m. p. 97*5 — 98°. The above 4-hydroxy- 6 -ethoxy acetanilide is 
methylated or ethylated, and converted in turn into 4-wic#Ao.r?/- 

ethoxy acetanilide, faintly pink, silky needles, m. p, 100*5 — 101°, 
4-m.-ethox7pB-etIirpxyamIine, m. p. 22*5°, b. p. 144 — 144*5°, the 
cMoroacetanUide, m. p. 126 — 127°, 2 : 4 -diethoxyacetanilide, 

2 : 4-diethoxYaniline, m. p. 33'5 — 34° (Will and Piikall. A., 1887, 
660), and 2 :i-diefJmxychloroacef anilide, w^oolly needles, m.. p. 
102—103° respectively, ’ J, G. W. 

Nitro-compoiiiids for Use in Explosives. 0. M. Stine 
(U.S. Pat. 1^09551).— Diniixox7/h/lene nitrate, 

[ C6H.(NOX(bH2*0-H02)o, 

is 'Produced by chlorinating xylene at 100° in ' sunlight until an 
increase in weight corresponding with the formation of the dicliloro- 
derivative has been' attained, cooling the reaction mixture.' to obtain 
a mass of ’crystals of f-xylylene chloride, and, after filtration, nitrat- 
ing , them with a, mixture of nitric and sulphuric acids until) a 
dinitro-derivative is obtained; 'this is heated 'with water under, a 
pressure of, 20 Ih. j3€:r.sq. im until the chlorine has bee^n' replaced 
by the hydroxyl group,,,, then evaporating ' the aqueous solution to- 
©jxpel, , water and ■ hydrochloric' ■ ' acid ,, ,, and '.obtain ■ di nitr'o-^^’Xylylene 
hydroxide in,' well-defined crystals, which , are further, nitrated.'" ''.The 
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final product is a white, crystalline substance, whicli is stable and 
constitutes a i>owe'rful explosive. The following substances are also 
mentioned as capable of similar production and use : dinitro'a'.yhjl 
■nitrate^ -n itrohvclroxyxyl ylen e nitrate, cUnifTohvdroxyxyh/lene 
nitrate, 

Chemical Absteacts, 


HydroxycliolesteroL III. I.Lifsguvtz (Zeitsch. 2 diysiol. Gkem,, 
1919, 106, 271—296. Compare A., 1914, i, 683; 1916, i, 558).— 
Cholesterol dibroiiiide, prepared by brominating cholesterol, gives up 
a part of its bromine on heating with acetic acid. The bromine is 
removed from the dibromide more readily by boiling with water. 
By boiling for some time in the presence of sodium acetate in a 
reflux condenser it may he removed entirely, giving rise to a mixture 
which is partly amorphous and partly crystalline. The spectrum 
analysis and other reactions show that the amorphous product is 
hydroxycholesterol, identical with the compound obtained by the 
oxidation of cholesterol. The formation of hydroxycholesterol from 
the dibroinide of cholesterol is represented as follows : 


GH 

o„H„(oa)<yg 


c»h„(oh)4™'. 


CFf 


C-OH- 


The double bond of the cholesterol eliminated by the bromination 
is thus re-established. 

The crystalline substance, m. p. 139 — 141°, is a modified chole- 
sterol, for which the author proposes the name of meiacholesterol, 
A similar substance is prepared directly from cholesterol by oxida- » 
tion. Mineral acids have the same effect on cholesterol dibromide 
as water, only the reaction is more vigorous. 

On boiling cholesterol dibromide with dilute aqueous potassium 
hydroxide, hydroxycholesterol as well as the unchanged dibroinide 
is obtained. Alcoholic potash, on the other hand, produces a sub- 
stance which shows the properties of a hydro-xy-derivativ© of chole- 
sterol, but is not identical in its properties with the known hydroxy- 
clioleBteroL The author names this substance imhydroxychol ester oL 
Details are further giveji of the bromination of hydroxycholesterol. 

s. s. z. 


Crystallograpliy of Fheiiyl Benjzoate. Maeia Stura {Miv, 
Mifh, Crist. JtaL, 1917, 48, 86 — 90).— This compound is monoclinic; 
complete crystallographic data ar© given. Chemical Abstracts, 

Action of Cyanogen Bromide, on Aromatic Hydrocarbons 
under tbe Influence of Aluminium CMoride. ■ P. Kareeb and 
E. Zellee (Jlelv. Ghiw. Acta, 1919, 2, 482 — 486).— When aromatic 
hydrocarbons are mixed with finely powdered aluminium chloride 
and freshly prepared cyanogen bromide ,and subsequently warmed 
until evolution of halogen hydrides ceases, good yields of nitriles 
are' obtained. Toluene gives p-toluoiiitrile with a very little of the' 
o-nitrile, and' anthracene, dissolved in carbon disulphide,; gives the 
'unknown anddmicene^%-^mr1jomytomtrile, m. p. 17'0— 172^', which" is 
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identified by Iiydrolysis tO' tiie known acid and oxidation to anthra- 
qninoiie, 

Sclioli and Norr obtained quite different results wlien investigat- 
ing tMs reaction (A., 1900, i, 386). It may be that they did not 
use fresli cyanogen bromide, for this is essential to tlie production 
of nitriles. J. C. W. 


Preparation of Vanillin. Conpecttoxerv Ingredients, Ltd., 
Francis Edward IVLatthews, Albert Theodore King, and Thomas 
Kane (Brit. Pat., 131161). — Acyl derivatives of 4-hydro’xy-3- 
iiietlioxybenzoyl chloride, such as the acetate, benzoate, or carbonic 
ester or the p-tohieiiesiilphonic ester, and arylalkyl derivatives, such 
as the benzyl ether, are reduced to the corresponding vanillin deidv- 
atives when their solution in toluexie, xylene, or other suitable inert 
solvent is subjected at boiling temperature to a current of dry hydro- 
gen ill presence of a suitable catalyst ; this may consist of any nietal 
ordinarily known to be suitable for carrying out hydrogenations 
or reductions in liquid media (although palladium is preferred), 
deposited if desired on asbestos or barium sulphate or other suitable 
carrier. The product of reduction is hydrolysed to vanillin. Thus 
a nearly theoretical yield of vanillin sodium hydrogen sulphite is 
obtained when dry hydrogen is passed through a boiling mixture of 
vanilloyl chloride p-toluenesulphonic ester (154 parts), dry xylene 
(1000 parts), and palladised barium sulphate (5%, 30 parts) until 
evolution of hydrogen chloride ceases. H. W. 

Benzaldoxime Peroxide. Paul Robin {Oomp. rend,^ 1919, 
169, 695 — 696). — Contrary to Beckmann’s results (compare A., 
1889, 980), the author finds that when benzaidoxime peroxide is 
boiled in benzene it decomposes, giving benzaidoxime and dibeiiz- 
enyloxyazoxime. When oxidised by iodine and sodium carbonate 
the peroxide gives dibenzenyloxyazoxime and its decomposition pro- 
ducts. W. G. 

Hydroxy-carbon jl Compounds. II. Synthetic' Experi- 
ments in the Filix Group. P, Karrer {llelv, Chim. AMa, 1919, 
2, 466 — 481. Compare tliis voL, i, 160). — The extract of male fern 
root {Asjndkim filix mm), which is 'the favourite remedy against the 
tape-worm, contains a number of active principles which have been 
investigated by Boehm (A., 1898, i, 40; 1899, i, 32, 804; 1902, i, 36, 
37). These are ail biityryl derivatives of phloroglucinol ethers, 
aspidinol having one benzene nucleus, albaspidin' and fiavaspidic 
acid having the structure of diphenylmethane, and filixic acid that 
of triphenylmethane. With the exception of the alkaloids of the 
pomegranate root, all other known tsenia drugs are also butyric or 
ttobutyric acid derivatives. It is, therefore, of interest to synthesise 
simple butyrophenones in order to "test their physiological action. 
In addition, 'many .indications' have been received that the activity 
of related substaiices is greater:. the few.er the number ' of methyl 
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groups wiiicli are present as substituents in tlie iiuciei. For example, 
trypafiavine is more active than acridiiie-yeiiow, salvarsaii than 
its dimethyl derivative, and cignolin than chrysarobin. Conse- 
quently, the aim in the present synthesis is to obtain biityrophenoiie 
derivatives with as few methyl groups as possible. Hoesclhs method 
has again proved successful, the butyronitriles condensing quite 
readily with pliloroghicinol derivatives in the presence ol hydrogen 
chloride and zinc chloride. 

Fhloroh lit 1/7^0 jjhe none [2 :4.iBF7ihyd7^oxyi>hcnijl fro^pyl hetone\ 
crystallises in long needles with IHgO, which lose water at 110° and 
then have in. p. 179—180°. It gives an intense red colour with 
ferric chloride, and couples with diazoaminobenzene to' form 
^2i\^\^-t7Fiyd7^ojiih^ih-dihe7ize7iea%ofli&nyl yropyl ketone, in felted 
masses of orange-red needles, m. p. 136 — -137°. PMo7^oi^ohutyro~ 
'phtnoiie \_^ 'Ai^-trihydrooDyphefiyl impi'opyl ketone\ alsO' crystallises 
with IHoO in white needles, m. p. 177 — 178° (mixed m. p. 174°). 

Methyipliloroglucinoi is prepared by dissolving pliloroglucinol in 
water, adding hydrochloric acid and formalin, and reducing the 
precipitate of hexahydroxydiphenylmethan© with zinc dust and 
sodium hydroxide. It reacts as above to form inethylyhlorohutyro’ 
‘phenone \2:4::^-trihyd7'oxy-m.-tolyl p7'opyl heton\c\, which crystal- 
lises with IHoO, m. p. 154 — 155°, and gives a violet colour with 
ferric chioride. Dimethylpliloroglucinol yields dimefhylphloro- 
but7jrophcnone (^liAi^-ti'ihydroscy-m-^-xylyl propyl ketone\, which 
is less soluble than the isoinerides, crystallises in anhydrous, felted 
needles, in. p, 140°, and gives a dirty, yellowish-brown colour with 
ferric chloride. 

Phiorogluciuol rnonomethyl ether gives the two isomeric pliloro- 
butyrophenone metliyl ethers. One is more soluble in light petrol- 
eum and less soluble in water than the other, and these are sufficient 
reasons for supposing that this one has the ketone group opposite 
the metlioxyl group, that is, it is 2 : ^■^ihydroxy-i^-inethoir.y 
pi'opyl keUnie i it crystallises in pale yellow leaflets, m, p. 113°. The 
isomeride, 2:4,~dihydrox7j-^-methoxyphcti7jl ketone forms 

pure white needles, m. p*. 130^. 

Methylphloroglucinol p-methyl ether yields 2 'A-dihydroxy-B- 
7mthory-m-tolyl pro2>yl kctofie, in white needles, m. p, 161 ‘5°. 
Aspidinol, m. p. 156 — 160°, is the 4 tG-diliydroxy-^-methoxy-deriv- 
ative, and therefore the synthetic ketone is designated i%(M$ 2 ndinaL 

Methylphlorobutyrophenona condenses with formaldehyde in the 
presence of dilute sodium hydroxide to' form 2 :4: 6 :2^ :4^ :6Wiea'«- 
hydroxy-5 -dihutijro-Z iW-ddmethyldiplienyliuethane, 
CH2[C3H7-CO-G6Me(OH)s]2, 

which crystallises in microscopic needles, m. p. 212°. Phlorobutyro- 
phenone and phloro^Vobutyrophenone also condense with formalde- 
hyde to form such compounds, but owing to the free position in the 
nuclei, further condensations take place to a certain extent and the 
products are impure. 

The naturally occurring hlix compounds are more active the more 
complex they are, but of the above synthetic 'products the unicyclic 
ones ' are more' active than the diphenylmethane representatives, 
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Piiioroii’obiityroplieaone, which sO' closely reseiiibleS' its isoiiierido in 
in. |>. and chemical properties, has about twice its activity. 

j. a W. 

Hydroxy-carbonyl Compounds. III. Synthesis of iso- 
Cotoin. P. Karrek (Helv. Ghim, Acta, 1919, 2^ 486 — 489), — 
With the hope of synthesising cotoiii (2 : 6-dihydroxy-4-iiiethoxy- 
beiizopheiione), the active ingredient of coto-bark, Hoesch’s method 
has been applied to pliloroglucinol monomethyl ether and benzo- 
nitrile. The only product which could be isolated, however, and 
this in good yield, is isocotom \2:4L-cliliyd'roxy-^-nietJioxybe7hzo~ 
phenonc], which crystallises from water in yellow needles, in. p. 
162° (cotoiii has ni."p. 131°). It seems to be the rule that ketones 
of this type, with the methoxyl group adjacent to the ketone 
group, are more soluble in water and less soiul3le in light petroleum 
than their isomerides with a p-methoxyl group [compare paeonol 
and 'zkopaeonol, acetoevernone and fsoacetoeveimone (A., 1915, 
i, 820), and the phlorobutyrophenone methyl ethers (preceding 
abstract)]. 

Piperonylonitril© forms a doxihle conipoiind with zinc chloride, 
CH 2 l 02 XV,Hs’CN,ZiiCl 2 , which crystallises in slender needles, m. p. 
157 — 158°, and therefore cannot be used in Hoesch^s synthesis. 

J. C. W.^ 

Glucosides. IV. Tbe GincosMes of Mandelic, Lactic , 
and Salicylic Acids. A Hew Chemical Resolution of 
Mandelic Acid. P. Karrer, C. Hageli, and H. Weidmann 
(Helv. Ghim. Acta, 1919, 2, 425 — 436. Compare this voL, i, 338). 
— Besides the tetra-acetylglucosidomaiidelic acids and the tetra- 
acetylglucose maiidelates which are formed when the silver salts of 
active and inactive mandelic acids are treated with acetobromo- 
glucose, ^-mandelic acid, and this isomeride only, gives a tetra- 
acet yl-A-glucosc p-tetra-ac e tyl-A- glucosidomandeiate, 
CeH^OsAcpOXHPh-CO^-CeH^OsAc^, 
in snowy crystals, ni. p. 235°, [a]lJ —74*96° (in chloroform). A 
separation of the three products is effected as follows. 'The tetra- 
acetylglucosidomandelate remains in solution in the toluene on 
cooling the reaction mixture, whilst the new ester and the tetra- 
acetylglucose inaudelate separate. The new ester is almost 'in- 
soluble in alcohol, and may thus be freed from the tetra-acetyh 
glucose mandelate. , Starting with inactive mandelic acid, a clear 
separation of the active' components may thus be effected., The 
different behaviour, uf the two acids may be explained on steric 
grounds it 'is: possible 'that in the ■ <j;?-acid the hydroxyl groups are 
'SO near; together that there is only room for one tetr a- acetylglucose 
'' r#idpe, at a time, thus : , , , ' . ' 

CA 

HO-G-H 

oAoh 


hAoh 

d.- : 



ORGANiO OlCiilMXSTBYa 


i 595 


If this is SO/ then inactive acetobromoglucose sho’uld effect the same 
separation^ and the. authors are collecting the necessary material 
for such an investigation. 

More complete directions are given for the preparation, from 
the tetra-acetyl compounds, of j8-cZ-glucosido-^/- and -^-niandelic 
acids. These crystallise with lEtOH in slender needles. 
iS-c^-Giucosido-ifMactic acid, a hygroscopic, snowy powder, is also 
more completely described. 

Tetra-acetyW“glucose salicylate has [a]S —39*50° (in chloro- 
form) and j0-tetra-acetyl-£;?-glucosidosalicylic acid has [ajo “ 28*47° 
(compare A., 1917, i, 539). The latter has now been hydrolysed 
to ^-d-ghicosidosalicylic acid^ C 6 Hji 05 ' 0 *C(.H 4 'C 0 . 2 H, which 
crystallises in radiate bundles of needles with, 1H2,0, m. p. 142° 
(decomp.), [a] iJ —49*25°, and may be called salicinic acid^ because 
of its relationship to salicin. J. C. W. 

A Simple Method of Demonstrating the Production of 
Aldehyde hy Chlorophyll and by Aniline Dyes in th© 
Presence of Sunlight. W. J. 'V. Osterhout {Amei\ /. Boty 
1918, 5 , 511 — 513). — For the preiDaratioii of chlorophyll for the 
experiments described, fresh leaves were extracted with alcohol, 
the alcoholic extract shaken with carbon tetrachloride, and the 
carbon tetrachloride, after separation, sprayed on to filter paper 
and allowed to evaporate. After spraying the paper several times, 
it acquired a deep green colour. A bell Jar was lined with such 
filter paper, moistened with water, and then inverted over a small 
dish of water, sealed from the air and exposed to sunlight. When 
the paper was bleached to a x^ale green colour, the water in the 
dish generally gave a positive test for aldehydes, indicating the 
formation of a volatile aldehyde. The result was the same whether 
carbon dioxide was entirely excluded from the air in the Jar or 
whether its concentration was increased to 10%. This supports the 
view that the aldehyde is not produced by the decomposition of 
carbon dioxide, but rather by the decomposition of the chlorophyll. 

Similar results were obtained when a mimher of aniline dyes, 
particularly methyl-green and iodine-green, were used in place of 
chlorophyll. W. G. 

Syntheses in the Catechin . Group. P. Kabrer and Fr. 
WiDMER (I/elv, Ohim. Acta, 1919, Z, 454— 465).— Compounds of 

the type of catechin, aH..(OHV,-CH('OHVC.H('OHh,< r°^‘»' ^^^ 

are widely distributed in nature, but the only syntheses which have 
been' effected in this series are due to Kostanecki and Ms pupils ; 
they are very' complicated, and so far have only furnished 
me&yl ^ ethers of the desired products. A simple method has now 
been discovered. Hydroxycouinarones or hydroxycoumarans are 
condensed with nitriles under the infiue'nce of hydrogen chloride, 
and the ketimides so formed are boiled with water, giving ketones 
wM'ch are easily reduced to the .required secondary alcohols. 'The 
method' is, in effect, another' application . of HoescMs synthesis of 
.'phe|oMe^ ketones (A., 1916, i, 820'; 1917, i, 342). , ’ ^ 
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It is proposed to call tlie parent 4-benzylcoumarail ‘'depsaii,'^ 
and the couiiiaroue derivative "‘depsen/"* with depsaiioiie and 
depsenoiie for the ketones, and depsanol and depsenol for the 

secondary alcohols, the notation being 
as in the annexed formula. 

Besorciuol and ethyl chloroacetate 
are condensed in the presence of sodiuin 
ethoxide to ethyl ?/i-hydroxymethyl~ 
conmarilate, m. p. 178°, which is hydro- 
lysed to the free acid, m. p. 226° (evolution of carbon dioxide). 
The dry acid is heated at 180 — 190°, when 5-hydroxy-2~methyl- 
couinaroiie is obtained as a sublimate of white needles, m, p. 103°, 
which may be preserved for a long time. This mode of prepara- 
tion is an improvement on that of Hantzscli (A., 1887, 262) or 
Pechliiann (A., 1901, i, 211). The coumaroiie exhibits sky-blue 
fluorescence in alkaline solutions, and gives a brownish-red color- 
ation with alcoholic ferric chloxdde, which changes to blue on 
diluting with water. By reduction with sodium and alcohol, it 

yields OH’CgH 3 <^ ^ which 

sublimes or crystallises in white needles, m. p, 96°. 

5-Hydroxy-2-methylcoumarone is dissolved in ether, mixed with 
a little zinc chloride and an equivalent quantity of benzonitrile, 
and the whole submitted to a current of dry hydrogen chloride for 
six hours. The I'etimide hydrochloride, 

HCl,NH:CPh»0,H,(QH)< r V , 


which separates in bundles of pale green crystals, in, p. 77°, is 
boiled with water, and thus hydrolysed to bdiydroxy-^methyl'- 
depsemne {odiydroxy-4:-henzoyl-%methylcomnaron€) . This crystal- 
lises in slender, golden-yellow forms, m. p. 158°, gives an intensely 
yellow sodium salt, and may be methylated by methyl sulphate. 
b-3£ethoxy^2-methykhpBenon’e forms stout, pale yellow crystals, 
m. p. 79°, and does not reduce permanganate. This is important, 
as it shows that the furaii ring of the original coumarone has not 
been ruptured during the condensation with the nitrile. Reduc- 
tion of the ketone to the hydrol is effected by zinc dust and 6% 
sodium hydroxide. ^-Hyd7'oxy’~%77icthylde2)setiol forms bundles of 
small, very pale pink crystals, ni. p. 141^. 

^-Hydroxy-%methyldepmnone, small, sulphur-yellow needles, 
m. p. 159°, giving a green coloration with alcoholic ferric chloride, 
and ^dhydroxy-'%methpldepBanoly slender, pale pink needles, m. p. 
152° (turns dark brownish-red at 100°), are obtained in the same 
way from 5 -hydroxy-2 -methylcoumar an. J. C. W. 

Correction of an Error Relating to a Trihydroxyicantlione,*.' 
A. li. VAN SoHEBrENBEBO {Ohem, WeeJMad, 1919, 16, 1146 — 1149): 
— ^When euxanthone is oxidised with chromic acid, a red substance 

obtained to'wMeh the constitution 2-hydroxy-5':8-quinoxanthone 
has' been assigned' (Merenstein, A.,. .1913, ii,' 382). ' Reduction of 

' ' ' ' ' . ' ' ^ - ' ' ■ 'MS ' 
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this compound with zinc in acetic acid gives a yellow substance of 
the corresponding structure, 2:5: S-trihydroxyxantlione. The 
following arguments, based on the experimental results of Niereii- 
steiii, are advanced by the author against the adoption of this 
view. The red substance, on treatment with nitric acid, gives 
triiiitroresorcinol, indicating the presence of a resorcinol residue 
not accounted for by the above formulation. Attempts to 
acetylate, benzoylate, and alkylate the quinone substance were not 
successful. This accords with the view that the hydroxyl group 
occupies the 8-position, and not the 3-position. The yellow reduc- 
tion product melts with decomposition, a property of hydroxy- 
xanthones with a hydroxyl group in the 3- or 6-position. The 
formulation, of the two substances as 8-hydroxy-2 : 3-quinoxanthone 
and 2:3: 8-trihydroxyxanthone, respectively, is therefore proposed. 


OH CO 



O 


OH CO 



OH 

OH 


u 


W, S. M. 

S-Cinclioniiie audits Isomerides ; its Relations toNiquine. 
E. Leger (Compt, rend,, 1919, 169, 797 — 800). — By fractional 
crystallisation of its hydrochloride from alcohol, it is now shown 
that the 5-cinchonine previously described by Jungfleisch and Leger 
(compare A., 1894, i, 262) is really a mixture of two isomerides, 
which the author names a-cinclionhydrine and ^-cinchonhydrine. 
These substances have respectively m. p. 144*4°' and 155*8°, 
[a]p +196*8° and +106° (in water with 2H01), [a]j 5 + 139*8° and 
+ 72*16° (in alcohol). These figures indicate that the 5-cinchonine 
described by Langer (compare A., 1901, i, 403) is identical with 
the a-ciuchonhydrine now described. With each of these bases, 
acetic anhydride gives a diacetyl derivative, from . which the 
original base can be regenerated unchanged. 

When heated for twenty-fonr hours with 50% sulphuric acid, 
a-cinchoiihydrine is converted into y-cinchonhyelrine, which lias 
[a]^ +140*2° 

It is suggested that the cinchonhydrines bear the same relation- 
ship to cinchonine as niquine does to hydroquiniiie. W. G. 

The Crystallograpliy of Morphine and certain of its 
Derivatives. Edgar T. Wherry and Elias Yanovsky (/. 
Wmhmgton Acad, ScL, 1919, 9, 505 — 513). — ^Attempts have been 
made to apply the optical-crystallographic method devised for the 
identification of the cinchona alkaloids (A., 1918, ii, 339) to- the 
morphine group of alkaloids and the crystallographic and optical 
properties of a number of these have been studied. Owing to the 
ready solubility, however, o-f these substances in every immersion 
liquid approaching them in T-efyactive index^ the method is impra^^ 
ticable. 

yoi^. oxyi. i & ft ' ' 
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Morpiiiiie inoiioliydrate, Ci7Hi903N,H20, was obtained in good 
crystals from methyl alcohol: rhombic bisplieiioidal [a:&:c=: 
0’499 : 1 :0'927]; refractive indices, a 1*680, 0 1*625, y 1*645. 
D 1*32; M.V., 229*7. 

Codeine (morphine methyl ester), CjgHoiOgN, was crystallised from 
ethyl acetate : rhombic bisphenoidal [aih = 0*931 : 1 : 0*509] ; 
double refraction positive, dispersion strong. D 1*32; M.V. 226*7, 

Codeine monohydrate, CigHoiOglSrjHsO, was crystallised from 
water and from aqueous methyl alcohol: rhombic, probably 
bisphenoidal [a ; 6 : c =0*960 : 1 : 0*830] ; double refraction negative, 
dispersion distinct. 33 1*31; M.V., 242*1. 

Codethyline (morphine ethyl ester monohydrate), C39H2303N,H20, 
crystallised from ether in prisms: rhombic, probably bisphenoidal 
[a : h ; c = 1*454 : 1 : 0*789] ; double refraction positive, dispersion dis- 
tinct. D 1*29 ; M.V. 256*7. 

Heroine (diacetylmorphine), C21H23O5H, was obtained in excellent 
crystals from ethyl acetate : rhombic bisphenoidal [a : h :g = 
0*8952:1:0*497]; double refraction negative, dispersion strong. 
D 1-32; M.V. 279*7. 

The relations between the topic parameters of the crystals are 
discussed. E. H. R. 


Addition Reactions and Ring Fission of certain Hetero- 
cyclic Compounds. Siegfried Skeaup {Annalen, 1919, 419, 
1 — 92). — The behaviour of various heterocyclic compounds towards 
hydroxylamine has been investigated; the results are interpreted 
with the aid of Werner's theory of the varying affinity values of 
simple bonds. 

Ethyl 2 : 4 : 6-trimethyldihydropyridine-3 :5-dicarboxylate reacts 


with hydroxylamine hydrochloride in boiling absolute methyl alco^ 
holic solution to yield ammonium chloride, ethyl 2 : 4 : 6-trimethyl- 
pyridine-3 : 5-dicarboxyiate, and 4-ethylidenebis-3-methyl-5-iso- 
, ^ AO-CH-~CHMe— CH-GO.. ^ . 


oxazolone, 


^^0, m, p. 156^ (compare 


Rabe, A., 1904, i, 509). The primary product of the action 
appears to be ethyl ethylidenebisacetoacetate, which then yields 
the ^>ooxazolone on the one hand and the pyridine derivative 
on the other hand through the intermediate formation of a 
W-hjdioxj ring compound. ^ In support of this hypothesis, it is 
found that small quantities of ethyl trimethylpyridinedicarb- 
oxylate are formed by the action of hydroxylamine hydro- 
chloride on ethyl ethylidenebisacetoacetate. Under similar 
conditions, ethyl 2 : 6-dimethyldihydropyridine-3 : 5- dicarboxylate 
yields ethyl 2 : 6-dimethylpyridine-3 : 6-dicarboxylate in ’ 20% 
yield, whilst a 49*5% yield of ethyl 4-phenyl-2 : 6-dimethylpyridine- 
dicarboxylate, m. p. 66° {picrate, m. p, 148 — 149°), is obtained from 
the coCTesponding^dihydro-compound. With ethyl' 2 : 6-dimethyhso- 
pppyldihydropyndinecarboxylate and ethyl 4-hen2iyl-2 : 6-dimethyh 
di!|jaropyridin^icarboxylate a different but not unexpected; 
:be}iaviour is observed, since in each case the substituting ,gtoup''& 
'^Hminatod and ethyl 2 : 6-dimethylpyridinedjcarbqxylate is prpd.ti<^»» 
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Etiiyl 2 : S-diraetfiylpyrrole-S : 4-dicarboxylat© only reacts very slowly 
with hydroxy law in© hydrochloride. The transformation of the 
diliydro- derivatives into the pyridine coinponnds can scarcely h© 
ascribed to a direct oxidising action of hydroxylamin© sincej, though 
these substances are readily oxidised by such agents as nitrous acid^ 
sulphurs nitric and chromic acids, they are very resistant tO' iodine, 
ferric chloride in acetone solution, and to a large excess of perman- 
ganate. 

A rigid proof of the relationship of dimethyldihydropyridine- and 
trimethyldihydropyridine-dicarboxylic esters to 1 : 4-dihydropyrxdine 
has not previously been given ; attempts to identify the presence of 
an imino'-hydrogen atom by acetylation were unsuccessful, but its 
presence could be shown with the help of magnesium methyl iodide. 

Benzothiazole is transformed by hydroxylamine into 2-amino- 
benzothiazole', the yield being nearly quantitative; similarly, benz-* 
oxazole is converted into 2-aminobenzoxazol©, m. p. 129 — 130^, and 
o-formylaininophenol (identified as dibenzoyi-r>aminophenol, m. p. 
182 — 183®). Til© following substances do not react with hydroxyl- 
amine: beiizimiiiazole (the picmte, m. p. 225 — 226®; copper salt, 
(C 7 H 5 N 2 ) 2 Cii, red precipitate; nichelf cohalt, cadmium, and zinc 
compounds ax© described); 1-methylbenziminazole (m. p. 66®, b. p. 
286®/ 746 mm., conveniently prepared by the action of potassium 
methyl sulphate on sodium benziminazole in aqueous solution; 
picrate, in. p. 246 — 247®) ; l-phenylbenzimiiiazole, benzyKdene- 
aniline, azobenzene, l-phenylpyrazole> 2-phenyl-l :2 :3-triazol6, pyr- 
idine, quinoline, 2-methylbenzothiazol6, 2-phenylb©nzothiazol6, 
4 : 6-diphenyl oxazole, 6-dimethylaminobenzotliiazole. 

The following 2-substituted benzoxazoles have been prepared by 
heating o-aniiiiophenol with the requisite nitrile or amide: 2-iso- 
hutylhenzomzole, almost colourless oil, b. p. 240®/ 748 mm., 

0*98; 2-AtmL-htitylhenzoxazole, colourless oil, b. p. 226®/748 mm., 
0*9466; 2-w-hexyibenzoxazole, b. p. 282 — 285®, m. p. 19®, 
0*944; %-Qyclohexyihenmxazole, colourless crystals, m, p. 37 — 38®, 
b. p. 298®/744 mm. ; ^henzylhenzoxazole, pale yellow, viscous liquid, 
b. p. 325®/750 mm., l*il3; 2-phenylbenzoxazole, non-fiuorescent 
crystals, m. p. 103®; 2~iytolylbenzoxazole, colourless needles, m. p. 
116—117®; 2-]>ani<iyiihemoxaz almost colourless, crystalline 
needles, m. p. 101®, b. p. 363®/742 mm.; 2-a-naphthylhenzoxazole, 
colourless crystals, m., p. 107®; 2^p-chlorophenylhenzoxazole, long, 
shining needles, m. p. 160®; 2-'p^hro7nophenylhemoxmole, m. p. 
158 — ^169®; 2‘Btyrylhenzoxazole (?). The fission of the oxazole ring 
by aqueous hydrochloric acid has been studied, and reaction is shown 
to occur with decreasing rapidity when the substituents are arranged 
in the following order : benzyl, methyl, ^i-hexyl, cf/c?ohexyl, zsobutyl, 
-butyl, phenyl, p-tolyl, a-naphthyl, p-anisyl. The results are 
fully discussed in the light of the theory of partial valency. 

H. W. 

Preparation' of Isatin and its Substitution Derivatives 
and Intermediate Products. J. B. Gniav (Brit. Pat. 128122).— 
The preparation 'of oximinoacetanilid© and its substitution 'products 
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is elected by subjecting aniline or its derivatives wiiicli are siibstb 
tilted ill tiie benzene nucleus by halogens, alkyl, alkoxyl, or carboxyl 
groups or the iYnnonoaikyl or iV'-raonoaralkyi derivatives of these 
amines to the action of chloral hydrate in a dilute solution of a 
mineral acid and in the presence of hydroxylamin© at a suitable 
temperature. Isatin and its substitution derivatives axe obtained 
from oxiininoacetanilide and its derivatives by treatment of the 
latter with concentrated sulphuric acid and afterwards splitting the 
resulting isatininiides by addition of water into isatins and am- 
monia. Eeactions occur in accordance with the schemes 
CCL-CH(OH)o + CCVCH:N-0H + 211 ^ 0 ; 

CCVCH:N*0H + GoHs^NHg + HgO = NHPh-CO-CHIN-OH + 3IiCl. 

NH NH IN^ 


/ 


/\/\ 

>00 -->1 I >C0-fH20 

\/ / . \/\/ 
oh:n*oh u:nh 


/\/% 


k; 


\/ 

CO 


>C-0H + NH3 


Oximino-derivatives of the following amines have been prepared, 
the m. pds of the compounds being placed within brackets : o-tolu- 
idine (121°), m-toluidin© (146°), ^toluidine (162°), m-xylidine 
(161°), j^-xylidine (151°), methylaniline (145°), ethylaniline (160°), 
foenzylaniline (142°), o-anisidine (140°),* _ 2 ^pbenetidine (195°), anthr- 
anilio acid (208°), o-ciiloroaniline (150°), m-chloroaniline (154°), 
2 : 5"dichIoroaniline (163°), 3 : 4-dichloroanilin© (158°), 3 : 5-dichloro^ 
aniline (185°), 6-chloro-o-toiuidine (167°), 4-chloro-o4oluidine 
(148°), 6-chlorO'-7/i-toluidine (187°) , 4-chloro-m-toluidine (134°), 
2"chloro'-J!^toluidine (177°), 3-chloro-^toluidme (188°), and | 7 -bromo- 
aniline (167°). The following isatins are described: mixture of 
4- and 6-m,ethylisatins, orange-yellow crystals, m. p. 143°] 4:7-di- 
methylisatin, orange-yellow crystals, m. p. 260°; 5 : 7-dimethylisatin, 
brick-red crystals, ni. p. 235°; mixture of 4- and 6-cHoroisatins, 
orange-yellow crystals, m. p. 212°; 7-ohloroisatin, reddish-brovrn 
crystals, m, p. 175°; mixture of 4:6- and 5 : 6~dichloroisatins, yellow- 
ish-red crystals, m. p. 200°; 4 : 6-dicliloroisatin, lemon-yellow crysr 
tals, in. p. 250°; 4-chloro-7-m€thyiisatin, orange-yellow crystals, 
m. p. 273°; 5-chloro-7-methylisatm, yellowish-brown crystals, m. p. 
265°; 7-chioro-4-methylisatin, orange-yellow crystals, in. p. 252°; 
mixture of 5-chloro4 -methyl- and 5-chloro-6-methyl-isatins, orange- 
yellow crystals, m. p. 200°; mixture of, 4-chloro‘-5 -methyl- and 
6-cMoro-5;metliyl-isatin, bright red crystals, m. p. 205°; isatin-7- 
carboxylic.acid, brownish-yellow powder, m. p. 235°. H. W. 


lianiifactura of I^-AryltHomorpholmes . Kobbet Robihsox, 
Pbangis , WiLUiAM , Kay, , and Beitish ' Dyes, 'Lm, (Brit.' Bat.^ 
T3;3108).:---..y-ArylthiomorphoH^ (i^-arylthiazans) oi the' ^ general 

formula applicable as intermediate products 

the manufacture of dyes^ ’ may ''be prepared' 'by' ' condensing 
„primary aromatic ' amines, '’provided they are not substituted in 
the ' ortho-position, 'with ^^^-didbilordethyl 'sulphide. 'B'Uitafele sol- 
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veiitSj such as tolueii© or iiitroheuzenej may he employed, and also^ 
some agent capable of neutralising hydrogen chloride^ such as 
sodium carbonate or acetate. In some cases, as in the reaction with 
jS-iiaphtliylainine, copper powder may be added with advantage, A 
less suitable method consists in heating the base and its hydro- 
chloride with iSjS^-dihydroxy ethyl sulphide. '^-Fhe7i'yUhiommyhoUne 
forms flat, elongated prisms, m. p. 32°, b. p. 200°/ 50 mm., has an 
alliaceous odour, and yields a p(/dra^e, m, p. 144°. 'Fl-'^-Tolylthio- 
morvholine has m. p. 35°, and the ^-navhthyl derivative has m. p. 
about 155°. J. C. W. 

Ureides of Substituted AminonapMholsuIplionic Acids. 
B, Heymann, O. Dkessei., B. Kothe, and A. Ossenbeck (U.S. Pat, 
1308071). — IJreides are produced having the general formula 
C 0 (NH*C(.H,,^Y 4 » ,;,-E-NH*CioH,,X 6 « in which K stands for 

a bivalent group containing an acyl radicle, for example, 
CO, SO 2 , CO«OHICH, CO’CIBj or the residue of phenylacetic acid^ 
n is the number of hydrogen atoms remaining uiisubstituted in the 
naphthalene ring; X is a sulplionic acid or other substituting group; 
w the number of unsubstituted hydrogen atoms in the benzene 
nucleus; and Y, substituting atoms or radicles, such as Cl, Br, Me, 
or OMe, Thesei compounds form dyes when coupled with diazotiseci 
aniline or similar components, and may be employed as therapeutic 
agents for destroying blood-parasites. They form salts with alkali 
metals, alkaline earth metals, or heavy metals, for example, sodium, 
barium, strontium, copper, zinc, mercury, and silver, which also 
possess therapeutic properties. As starting materials, 1 : 8-ajnino- 
naplitholsulplionic acids (mono-, dh, or higher sulplionic acids) may 
be employed. These compounds are substituted by such nitro-com- 
pouiids as p-nitrobenzoyl chloride, w-nitroaiiisoyl cliioride, m-nitro-- 
benzenesulphonyl chloride, or m-nitrocinnamoyl ‘chloride. Reduc- 
tion of these substituted aiuiiionaplitholsulphonio acids is effected 
by tile action of iron and acetic acid or other similar reducing 
agents, and the amino-compounds thus obtained are- treated with 
carbonyl chloride to- obtain ureides. Chemical Absteacts. 

Hydrazino-acids. III. August Dakafsky (J. pr. Ghent,, 
1919, [iij, 99, 179—231. Compare A., 1918, i, 506, 553).~The 
Jiydrazino-acids described previously have 'been optically inactive; 
"the' author now describes the preparation of the optically active 
a-hydrazino|>henylacetic acids, which are prepared' by the action of 
hydrazine hydrate on the , active phenylchloroacetic acids or by the, 
resolution' of a-benzylidenehydrazinophenylacetic acid and ^pbse- 
quent elimination of the benzylidene, group. The applicability of 
thw acids to the study of the phenomena of the' Walden inversion 
is' limited: by their tendency to. complete racemisation under the 
experimental conditions 'adopted. 

and .^-phenylchloroacetic .acids are pre-pared by the resolution 
of ..thebr-acid, by means of morphine according to the method of 
McKenzie and,&ough (T., '1908, 93, 817 ; 1909, 95, and their 
prop'Orties agree :oompletely , with those given by these authors ; the 
unu0,ua,l;e^P^riin^ntal diOiciilti'es encountered, in thiS' resolution 'have 

' bb^ 2 ' " ' 
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been extensively investigated, the main factors conditioning success 
appearing to b© the slowness with which the crystals of th© salt 
separate and th© relative weight of the crop which is deposited 
before hltration. d-Hydrazinophen^lacGtic add is obtained by the 
action of hydrazine hydrate on Z-phenylchloroacetic acid in absolute 
alcoholic solution j it crystallises in shining leaflets, in. p. 183 — 184®, 
and has [a]® -f 158*02® in iY-hydrochloric acid solution; Idbydrmmo- 
'phenylacetic acid, m. p. 183 — 184®, [a]g^ —157*64®, is similarly pre- 
pared from the d-Z-oliloro-acid. The acids readily condense with benz- 
aldehyde in aqueous solution in the presence of hydrochloric acid, 
yielding respectively d- and l-henzyIiden.chyd-radnophey7iylacet'i€ 
acids, m. p. 136—138®, [a]g' p 166*40® and —166*59® in acetone 
solution. 

The resolution of a-liydrazinophenylacetic acid into its active com- 
ponents cannot be conveniently effected by means of lieiiciii© or 
camphor, but may be accomplished if the acidic character of the 
substance is increased by th© introduction of suitable groups; the 
formyl and benzoyl groups are not applicable, since viscous syrups 
are formed in the first instance and difficultly decomposable com- 
pounds in the second. The benzylidene derivative can, however, be 
resolved by morphine in alcoholic solution. (The crystalline quinine 
salts of d/-benzylidenehydi'azinophenylac6tic, dZ-o-hydroxybenzyl- 
idenehydrazinophenylacetic and dZ-p-methoxybenzylid enehy drazino- 
phenylacetic acids, m. p.'s 172 — 174®, 183®, and 161 — 163® respec- 
tively, are described, but are not suited for the " resolution ; 
dl-’p^methoxyhemylideriekydrazinaphenylacetic acid forms small, 
colourless needles, m. p. IM — 133®.) The physical properties of the 
<f-acid obtained in this manner agree completely with those of the 
substance prepared by the action of hydrazine hydrate on Z-phenyl- 
chloroacetic acid and treatment of th© product with benzaldehyde. 

Ethyl d- and l-hydrazinophenylacetate hydrochlorides, prepared 
by the esterification of the corresponding acids with alcohol and 
hydrogen chloride, have m. p. 148 — 150®, [a]^“ +96*32® and 
— 96*30® respectively. They are converted by nitrous acid into the 
corresponding nitroso -esters of the same sign, but considerable race- 
inisatioii occurs which appears to be attributable to the nitrous 
acid; this is the more remarkable sine© a group directly attached 
to the asymmetric carbon atom is not involved in th© change; 
further extensive raceinisation takes place when the crude nitroso- 
esters are crystallised from alcohol. On the other hand, th© conver- 
sion of nitroso- into azi do-ester by treatment with dilute sulphuric^ 
acid appears to occur without racemisation, and yields a product of 
the same sign, but it is not possible to guarantee th© optical purity 
of these substances. When the active nitroso-esters are heated they 
are converted into ethyl cZZ-aminophenyl acetate, racemisation being 
complete. 

efI-Azidophenylacetic acid, m. p. 98 — 101® (Forster and Muller, 
■!T., 1910, 97, 138, give 98*6®), is conveniently prepared' by th© action'' 
'/''.bi'.'Sodium azide on >-phenyl-chloro- of -bromo-acetic acid; when the 
reaction; is 'applied to rf-phenylchloroacetic acidj.a'daevoro'ta'tory azido- 
Acid ;is' obtained, 'W'hich, 'however, 'is not free from mandelic 'aci'd. 
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Attempts tO' resolve ^^Z-azidophenylacetic acid by qniiiiii©^ quinidiiie, 
or cindionin© were unsuccessful, but partial success was attained 
with brucine or morphine, but the specific rotations of the acids 
were sO' low that, although the results are concordant among them- 
selves, it is probable that the resolution was incomplete. Esterifica- 
tion of the azido-acids showed that racemisation unexpectedly occurs 
during the process, the phenomenon being more marked with alcohol 
and sulphuric acid than with diazoethane. Similar instances of 
racemisation were encountered with the active phenylchloroacetic 
acids, hut, in these cases, the more mai’ked effect was caused by 
diazoethane. Ethyl df-phenylcliloroacetate has b. p. 138^/19 mm., 
[a]g^ +121*05° in alcoholic solution, but is possibly not quit© free 
from the racemic substance. The values observed for the Z-isomerid© 
were b. p. 136°/ 13 mm., [a]g^ —108*45°. 

<r/-Hydraziiiophenyl acetic acid is converted by chlorine into 
r-phenylchloroacetic acid; similarly, ethyl Z-hydrazmo|3henylacetate 
hydrochloride is transformed intO' slightly Isevorotatory ethyl phenyl- 
chloroacetate, which is not quite pure analytically. H. W. 

Cans© of and Remedy for certain Inaccuracies in 
Hansmanii’'s Nitrogen Distribution Method. S. L. Jodidi 
and S. C. Moulton (/. Amer, Chem, Soc,, 1919, 41, 1526 — 1531). — 
The distribution of nitrogen in casein, gelatin, and egg-albumin has 
been investigated. It is shown that the proportion of amide nitro- 
gen obtained by Hausmann’s method as modified by Osborn© and 
Hands (A., 1903, i, 585) is constant, and does not depend on the 
quantity of magnesia added to the distillation mixture. The per- 
centage of nitrogen contained in the magnesium oxide precipitate 
is higher the greater the quantity of magnesium oxide employed in 
distillation. Conversely, the proportion of monoamino- anddiamino- 
iiitrogen is the smaller the larger the amount of magnesia used in 
distillation. In order to obtain uniform results and a minimum 
of humin’' nitrogen it is necessary to us© the least possible amount 
of magnesia which is sufficient to render the substance to be distilled 
alkaline. In the case of plant and animal materials the unifonn 
application of 1 gram of magnesia is satisfactory, whilst in the case 
of proteins 0*5 gram is sufficient. J. E. S. 

Identity of Hordein and Bynin, Heineich LiJers (Biochem. 
Zeitsch,^ 1919, 96, 117 — 133). — Hordein and bynin were submitted 
to an analysis by the Yaii Slyke method, and the results obtained 
from the two proteins were almost identical. The author, there- 
fore, does hot agree with Osborne that bynin, which is obtained 
from malt, is a different protein from the hordein of barley. 

^ s. s. z. 

Guanylic' Acidy its Preparation ' and Precipitability.' R. 
Feul'gen (Zeitsch. phpsioh Oliem,, 1919, 106, 249~259).~By 
treating nucleoprotein' from the pancreas of cattle with' sodium 
liydroxide and precipitating with 90% alcohol in the presence of 
ammonium chloride, the sodium salts of guanylic and . anpther : > 
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nu.cleic acid are obtained. After the piirificatioii of this mixture, 
sodium giianylate is obtained by precipitation with sodium acetate 
ill the cold. Sodium hydrogen giianylate, CifjIIj^OgNr.PNa, is pre- 
pared by dissolving the latter in ten parts of hot water and one 
part of glacial acetic acid, and precipitating, after quick cooling, 
with three volumes of alcohol. S. S. Z. 

Urease and the Radiation Theory of Enzyme Action. 
I. and II» H. P. Barendrecht [Froc, K. Ahad. Wetensch. xhnsterdam, 
1919 , 21 , 1126—1142, 1307 — 1322). — After a criticism of the 
hypothesis put forward by Van Slyke (A., 1914, i, 1181), the 
author puts forward a new hypothesis to explain enzyme action. 
An enzyme acts by radiation, and the enzyme particle contains the 
same molecule, which is liberated or acted on by this enzyme, in 
some active state. The radiation by which enzymes exert their 
action is due to the electrons forming part of the atoms, and is of 
the nature of electromagnetic induction. The radiation, by which 
urease acts on urea, originates from the enzyme molecule, and is 
able to exert its hydrolytic efect to a certain distance, probably 
very small. When the urease radiation strikes an urea molecule, 
it is absorbed. The amount of urea hydrolysed in unit time by 
an enzyme molecule would therefore he independent of the urea 
concentration, if the otlier constituents of the solution had no power 
of absorption of this radiation. In addition to urea, the hydrogen 
ions are the only constituent which ahsoi'b the radiation in this 
hydrolysis. At constant temperature , and constant hydrogen- 
ion concentration, the velocity of the reaction is given by 
= in which -r is the concentration of urea, 

c the concentration of hydrogen ions, and n the absorption 
coefficient of hydrogen ions, that of urea being taken as unity. 
The velocity constant m for a given temperature and H* ion con- 
centration is proportional to the enzyme concentration only. If 
a is the initial urea concentration and — then, after 

integration, nc[0-4M . log (1 / [I — ?/]) 4- This theory is 

tested by experiments made on the hydrolysis, of urea by extract 
of soja beans, and the theory generally confirmed. 

In the second paper, the work is repeated, hut more precautions 
are taken to keep the hydrogen-ion concentration constant. It is 
found that the' value of the constant m falls off towards the end 
of the reaction the higher the value of .For low values of 
the value of m increases continually from 0-03°/^ up to B% urea 
concentration. For higher values of there is first an increase 
and then in the most, concentrated solutions of urea a decrease in 
the value of m. These facts are deducible from the hypothesis 
formulated.' J, F. S. 

,, :Th0TsO2:|ieri©H3rdro:xy‘ph0nylarsiiiic' Acids and the Direct 
ArsSnaiioii of Fbenol. 'Waeter' A. Jacobs and Michael, Hbipei»- 
BEBaER"(J. , Imer. Chem. Soc., 1919, 41, 1440 — 1450).— By, means 
of the diazo-reaction, o- and',:m-arsaniKo,amd'S':(this'woh,, 'i, ,50)' .hate 
been 'CO'nverted into the phenolie 'acids:. e^^Mydrox^yfhenflatdM^ 
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add^ 0 H'CgIl 4 *As 03 H 2 , crystallises readily from hot watei% being 
•but sparingly soluble in the cold, forming rosettes of needles, m. p. 
196°, and its sodium salt, C^HgO^AsNa, separates from 50% alcohol 
in glistening, hexagonal ' platelets with 4H2^* m-Hydro^^yflienyl- 
arsinic add crystallises from a small Tolnme of water in masses of 
rhombs, m. p. 159 — 173°, and its sodium salt, rosettes of flat 
needles, is extremely soluble, even in alcohoL The ortho-acid 
differs from its isomerides in giving a wine-red colour with ferric 
chloride. 

A knowledge of the o-hydroxyphenylarsinic acid has helped in 
the examination of the by-products formed in the arsenation of 
phenol. This important reaction is carried out as follows. Arsenic 
acid (480 grams of 80% acid), dehydrated by heating until the 
temperature reaches 150°, is mixed with phenol (200) and kept 
gently boiling at 155—160° for seven hours. The homogeneous 
product is then diluted with water (2 litres), and sufficient of a 
hot concentrated solution of barium hydroxide is added to render 
the well-stirred mixture neutral to litmus. The precipitate of 
barium arsenate carries with it the small amount of tarry by-pro- 
duct. The hot filtrate is then treated with just sufficient sulphuric 
acid to precipitate the barium, filtered again, and the solution 
evaporated under reduced pressure to about half the volume, when 
it is neutralised by sodium hydroxide and concentrated to a small 
bulk. The hot solution is mixed with several volumes of alcohol 
and cooled, crystallisation being induced by rubbing. Using the 
quantities mentioned, about 120 grams of pure sodium ^-hydroxy- 
phenyl arsin ate are obtained, without the complications of Conant’s 
method (this voL, i, 230). 

The mother liquors, when the alcohol is removed by evapora- 
tion, give the above wine-red coloration with ferric chloride. 
Taking advantage of the different solubilities of the barium salts 
and the free acids, the authors have isolated o-hydroxyphenyl- 
arsinic acid (14 grams), Benda^s j^^^-dihydroxydipheiiylarsinic 
acid, m. p. 250 — 251° (10 grams; A., 1908, i, 747), and an acid 
which is probably -dihydroxy cUphenvlarsinic add^ 

OH;As6(CcH4;6H)2 

(8 grams). The latter acid crystallises from 50% acetic acid in 
stout, glistening prisms, m. p, 215 — 217°, and gives the red colour 
with ferric chloride. J. C. W, 


Physiological Chemist ry» 


Some Conditions Inflnencing the Beaction ¥elooity of 
Sodium Mitrite on Blood.. 0. R. Marshall (Proc. Boy. Soc. 
Fdm.f 1918—1919, 89,, 149—156). — ^The rate of production of' 
; methsemoglobiH' by the action of sodium' nitrite on blood' is govcr^iaed:, 
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by tke nature and concentration of tbe blood solution and by tbe 
concentration of tbe sodium nitrite solution. Probably other 
factors^ such as temperature, are of importance. J» C. D. 

Tlie Bdle of tbe Plasma Proteins in Diffusion » Thomas 
Hugh Milroy and Joseph Francis Bonegan (Bioche?)!. J., 1919, 
13, 258^ — 271). — After severe bseniorrbage, tbe specific gravity, 
viscosity, and percentage of nitrogen in tlie blood fall, wbilst tbe 
conductivity rises. Tbe fluid wbicb enters tbe blood after bsemor- 
rbage must bave at least tbe electrolyte concentration of normal 
plasma, since there is no evidence of a fall in condnctivity. It is 
evident from studies of difusion of sodium chloride from solution 
in water, gum arabic solution, and blood serum that some factor 
other than viscosity is conceimed in tbe difusion of salt from serum. 
This point was studied further, and it is concluded from tbe results 
that tbe globulin may exert a determining factor governing tbe 
rate of diffusion. ' J. G. B. 

Precipitation Structures Simulating Organic Growth. II. 
Physico-chemical Analysis of Growth and Heredity. R. S. 
Lillie and E. N. Johnston (Biol. Bull., 1919, 36, 226 — 273. 
Compare Lillie, A., 1918, i, 278). — a piece of fine iron wire, 
wound round one end of a fine copper wire, is dropped into a 2% 
solution of egg-albumin containing 4% of potassium ferricyanide 
and 4% or more of sodium chloride, tbe entire surface of tbe iron 
wire rapidly becomes covered with fine, filamentous growths. They 
are cbaractexistically regular in form.; tbe majority are straight or 
slightly curved, and cease to grow at a length of 200 microns or 
less. A repetition of this experiment, using a 2% solution of egg- 
albumin containing 2% of potassium ferricyanide and 0’5% of 
sodium chloride, results in a slower growth, the form of the fila- 
ments is more irregular, and many larger structures are produced. 
In the stronger solution, growth usually ceases in about five 
minutes, whilst in the weaker solution it may continue for several 
hours. The action ceases when all the available potassium ferri- 
cyanide has been transformed, and may be renewed by adding 
more of the solution. The number of filaments may be limited by 
coating the metal with paraffin and removing the parajSfin from 
very small areas before placing the metal in the solution. Experi- 
ments were made with iron, zinc, cobalt, cadmium, nickel, copper, 
lead, tin, chromium, and aluminium. For each metal which forms 
a precipitate with potassium ferricyanide there is a definite and 
characteristic type of precipitation structure. The presence or 
absence of a protective colloid has a marked influence on the kind 
of structure formed. Definite tubular filaments are produced from 
zinc, cadmium, and copper only in the presence of a protective 
colloid; in its absence, most of the precipitate appears 

amorphous,*' Copper readily forms filaments in the absence of 
tho' protective ' colloid.: 'The characters ' of structures produced with" 
';4ron,^ zmc/cobalt^ 'cadmium,' .copper, and, nickel are described -in 
"'defcaiL'" The ■ form and rate of growth may,' be, 'modified by ^ the 
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passage of a weak electric current, by sudden cbanges in tbe con- 
centration of tbe solution, and by tbe conditions of tbe surface of 
the metal, for ^example, whether rusty or not. All filaments are 
extremely sensitive to outside influences, such as jarring, causing 
currents, or addition of sand particles, any of which may cause 
change of direction of growth and change of form of filaments. 
Filaments grown on the surface show striking variations from those 
grown immersed. Certain metals, notably cadmium, show a 
rhythmic motion during growth. All these purely chemical 
and physical phenomena are significant in that they point the way 
to a better understanding of the phenomena of rhythm and 
periodicity in living beings. Chemical Abstracts. 

The Origin of Odour in the Molecules of Odoriferous 
Substances. Heinrich Teudt (Prometheus, 1919, 30, 201 — 204, 
209 — 211; from Ghem. Zentr,, 1919, iii, 138 — 139). — The author 
assumes that the origin of odour must be within the molecule, since 
the odour of a chemical compound is not, in general, affected by 
external influences as long as the molecule remains undecomposed. 
The source can scarcely lie within the atom, since, if this were so, 
every odoriferous atom must retain its odour in the free state and 
in combination with odourless atoms; the monatomic elements are, 
however, odourless, as are the ions of the strongly odoriferous 
halogens. The cause of the odour is to be sought between the 
atoms in the molecule which contain the valency electrons. It 
must be assumed that odours are caused by the vibrations of 
valency electrons, since the molecules of odoriferous substances are 
not altered in any way by the emission of odour. It appears prob- 
able that the nasal sensory nerves have electron vibrations which 
are increased by resonance when odoriferous particles having corre- 
sponding intramolecular electron vibrations are drawn into the 
nose in admixture with air. The author’s investigations are ex- 
plained by numerous diagrams. He is led to the conclusion that 
a chemical element can the more readily induce odour in its com- 
pounds in proportion as its electrons are more firmly united to the 
atomic nucleus. Metallic atoms, in consequence of the ease with 
which they detach electrons, are not suited to the production of 
odour. It can readily be seen that in all the horizontal series of 
the periodic system the power of giving odour increases as the 
metallic character of the element diminishes from left to right ; 
correspondingly, the stability of the union between the atomic 
nucleus and the respective electrons increases from left to right. 
The author explains, further, the odourless or odoriferous character 
of certain substances, such as methane, ethane, the higher paraffins, 
carbon tetrachloride, etc., as well as the spread of odour to a 
distance and other phenomena. H, W. 

Place and Mode of Origin of th© Acetone Substances. 
Ernst Kertess (Zeitsch, physiol, Ghem,, 1919, 106, 258—271).— 
lieucine was injected into the hind feet of dogs with an Eok’s fistula 
'and a '' revers'e’’ Eck’s fistula. In the former case' the injected shb- 
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stance is practically prevented from reaching the liver; in the second 
case, however, it does reach it. In the dogs with the '' reverse Eck’s 
fistula, an increase- in acetone, acetoacetic acid, and JS-hydroxyhntyric 
acid is recorded. The leucine does not alter the amount of excreted 
acetone substances in the dogs with Eck's fistula. The acetone sub- 
stances, it is concluded, are therefore formed in the liver, and under 
certain physiological conditions they can be formed from leucine. 

8 . a Z. 

ClieiBical Studies in Physiology and Pathology. ¥III, 
The Question as to Iodine Fixation in the Thyroid Gland, 
E. Hebzpeli) and E. Klingeu {Biochem. Zeitsch., 1919, 96, 
260 — 269. Compare A., 1918, i, 47, 241, 355, 357 ; this voL, i, 297). 
—The Juices of pig's thyroid, human serum, and milk were treated 
with potassium iodide and A/ 10-iodine, and then precipitated with 
hot 90% alcohol. A repeated extraction of the coaguia with boiling 
water removed practically all the iodine which was retained. No 
iodine was removed in this way from untreated coagulated juice of 
thyroid. The amount of iodine extracted from the Juice of thyroid 
by means of alcohol depended on the water content of the alcohol. 
The author considers that these experiments support the theory 
which lie discusses, that iodine is a component part of the protein 
molecule of the tli 3 n:oid gland, and that it is not an essential con- 
stituent of the th 3 ?Toid secretion. S. S. Z. 

Alleged Irreciprocal Permeability of tbe Frog’s Skia to 
Ions « Martin Gildemeisteb and J ussuf ScHt)KRi (Biochem, Zeitsch,^ 
1919, 96, 241 — 248). — The authors cannot confirm the results 
obtained by Bayliss (A., 1908, ii, 712) that the skin of the frog 
conducts electric currents in Einger's solution better from the out- 
side to the inside than in the reverse direction. They therefore do 
not accept the conclusion arrived at by Bayliss that the skin of the 
frog is permeable to sodium ions from the outside, but not from the 
inside. S. S. Z. 

Tie DiaM-raaction of Normal Human Urine and the 
Influeiice of Hie Mode of Nutrition on the Diaaso ValueA’ 
Qtto Furth (Biochem. ZeitscJi., 1919, 96, 269 — 297). — ^Tlie diazo- 
chromogen of normal human urine was investigated. Utilising Ms 
simplified method of isolating the hydroxyproteic acids from urine 
by decomposing the xirea with soja urease, the author prepared a 

baryta fraction from the acid contents of the urine. The 
“ baryta fraction '' was further fractionated with various precipitat- 
ing reagents before and after hydrolysis and the various 
fractions were studied. The conclusion arrived at is that diasso- 
chromogen, although not identical ' with histidine, is, however, ' a 
clo^ly related iminaz-ole derivative. Probably it consists of one or: 
I more transformation or condensation products of histidine produced 
|\ by intemediate metabolism. Diazochromogen has further , been 
-';'|ound: te'be thermostable, poluble in, alcohol,, insoluble -in ether, and 
;; ..separated; only with difficulty:, by means of 'acetone, from ,the alcoholic 
; solution*/' :lt doe's not -g'ive.'-idiiloMs' rea'ction,,:' 
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Anotlier part of this investigation was devoted to the study of the 
diazo* value and the “ diazo' quotient of the urine of normal 
subjectsy tubercular subjects in the early stage of the diseasCy under- 
fed subjects who subsisted on a diet deficient in protein^ and 
cachectic individuals. Erom these observations and those made by 
Masslow the author concludes that the iminazole complex contained 
in the diazochromogen is of endogenous origin. S. S. Z. 

Oxidation Procedur© in the Human Organism, Waltee 
Lasch {Biochem, Zeitsch.y 1919, 97, 1 — 21). — As much as 12 grams 
per day of sodium thiosulphate can be consumed without harm. 
The thiosulphate is, however, not excreted as such in the urine, but 
is oxidised in the organism in accordance with the law observed by 
Tauber in the case of phenol. The ethereal sulphates increase 
slightly in the urine with intake of sodium thiosulphate. S. S. -Z. 

Origin and Signi^canc© of Acetoacetic Acid» L. C. 
Maillard {Bull, Acad, med., 1919; from J, Fharm, Ohim.f 1919, 
[vii], 20, 185 — 187). — A considerable quantity of acetoacetic acid 
was fortned in a solution containing cyc^oglycylglycine, glycerol, 
and yeast-cells. The author suggests that the production of aceto- 
acetic acid in the human body is due to the reduction of the dipep- 
tid© (removal of amino-groups), and not to an oxidising process. 
This conception appears to be more in harmony with the restricted 
oxidising faculty of diabetic subjects. W. P. S- 

Preparation and Physiological Action of some Derivatives 
of Meconic Acid. L. Lautenschlager {BioGlieni. ZeiUch,, 1919, 
96, 73 — 86). — The following derivatives of meconic acid were syn- 
thesised and tested for their physiological action. Acetyl derivative, 
OAc*G 5H02(C02H)2, forms colourless needles, m. p. 218^. The 
he^zoyl derivative crystallises in colourless leaves, m. p. 248° 
(decomp.). The 'methyl hydrogen ester forms colourless crystals, 
ra. p. 161*5°; the dimethyl ester has m. p. 117°; the propyl hydro- 
gen, dipropyl: and diimiutyl esters form colourless crystals, m. p. 
105°, 105°, and 98° respectively; the diamyl ester is a colourless 
oil. The urethane derivative forme colourless crystals, m. p. 124°. 

.C(0H):C;r“00-NHv 

Meconytcarhamide, CO\ jO yCO, forms a yellow 

\CH="C4cO-NH/ 

powder, m. p. 173° (decomp.), and its ethyl, propyl, and allyl 
ethers are white, crystalline powders, m. p. 138°, 141°, and 143° 
(all decomp.) respectively. M econylthiocarh amide is a clear, yellow, 
crystalline powder, m.. p. 181° (decomp.), and its propyl ether has 
m. p. 138° (decomp.). 

The acetyl and benzoyl derivatives and the aliphatic ethers of the 
. acid produce, like the original acid, slight paralysis in the frog, but 
are inactive in the rabbit. The ethyl, and tO' a- greater extent the 
propyl, ester produces a more marked action in the frog than the 
' original acid. The corresponding monoalkyl derivatives are also 
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more active tlian the acid itself, but are not so potent as the normal 
esters. On the rabbit, however, this group of compounds produces 
no effect. The ether and diazo-compounds of the above esters behave 
physiologically like the esters themselves. ^ The hydrazine derivative 
of meconic acid is very toxic and lethal in small doses. 

The urethane derivative of meconic acid shows little potency, 
whilst the carbamide derivative is more active in the frog. The 
ethyl and propyl derivatives of the latter resemble meconic acid 
in their activity. Meconylthiocarbamide behaves like meconyl- 
carbamide, but is only one-third as potent. Its propyl derivative 
shows also some potency in the frog; in the rabbit the latter sub- 
stances produce no effect. None of the synthesised substances has, 
therefore, manifested any definite narcotic action. S. S. Z. 


Experimental Nephropathy produced hy an Organo- 
xnercury Compound of Phenolsulphonephthalein, J. Edwari) 
Burns, E. C. White, and J. G. Cheetah. (/. Urol,, 1919, 3, 1 — 16). 
— ^As phenolsulphonephthalein and mercury have special affinities 
for the secreting cells of the kidney it was thought that a compound 
containing these suhstances would attack these cells and not attack 
the other organs of the body, and the changes thereby produced 
would more nearly resemble the different types of nephritis found 
in the human being than those produced with other substances. The 
compound synthesised was tetrahydroxymercuripheno-lsulplione- 
phtlialein, which probably has the annexed 
yv formula. It contains 63% of organically 

HO'Hgf ]Hg*OH bound mercury. It is soluble in dilute alkali 


V 




> TT .ATT When given to dogs this suh 

^g*Uil stance produced acute and chronic renal 

which resemble quite closely those 
(go found in the different types of nephritis in 

^ Hg'OH beings. The lesions of the acute type 

were mainly tubular, although some slight 
glomerular changes were noticed. In the chronic type the most 
characteristic change is the increase of interstitial tissue both in the 
glomeruli and between the tubules, together with areas of tubular 
obliteration and glomerular fibrosis. Chemical examination of the 
blcx>d and urine following the intravenous injection of sodium 
chloride and urea after the method of Underhill, Wells, and Gold- 
schmidt (/. Bxpt, MeS., 1913, 28, 322), showed results quite analo- 
gous to the type of lesion produced. This organo-mercury compound 
produced no lesions elsewhere in the body. 

Chemical Abstr'aots. 
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Chemistry of Vegetable Physiology and Agriculture 


Comparative Studies on Respiration. ¥II« Respiration 
and Assimilation. W, J. Y. Osterhotjt (J. Gen. FhysioL, 1919, 
2, 1 — 3),— Certain improvements in technique are descrihed; thus 
•wlien a reagent is employed wliicli lias a “ buffer ” effect it is desir- 
able to have the same buffer action during the measurement of 
normal respiration as during exposure to the reagent. An indicator 
should be present in the liquid containing the organisms, so that 
clianges in reaction may be observed. Preliminary results indicate 
that there is pronounced antagonism between such substances as 
sodium chloride and calcium chloride in their effect on respiration. 

J. C. I). 

Comparative Studies on Respiration. VIII. Tlie Re- 
spiration o! Bacillus subtiiis in Relation to Antagonism. 
Matilda Moldenhauer Brooks (/. Gen, Fhysiol,^ 1919, 2, 5 — 15). 
— In relatively low concentrations of sodium, potassium, and cal- 
cium chloride the rate of respiration of B. suhtilis remains fairly 
constant for a period of several hours, whilst in higher concentra- 
tions there is a gradual decrease in the rate. The effects of salts on 
respiration show a well-marked antagonism between sodium chloride 
and calcium chloride and between potassium chloride and calcium 
chloride. The antagonism between sodium and potassium chlorides 
is slight. J. C. D. 

Comparative Studies on Respiration. IX. Tlie Effects of 
Antagonistic Salts on tbe Respiration of Aspergillus niger. 
F. G. Gustafson (/. Gen, FhysioL^ 1919,2,17 — 24). — relatively 
dilute solutions sodium chloride and calcium chloride increase the 
respiration of As'pei'gilkos in the presence of dextrose. Higher con- 
centrations cause a decrease, probably due to the osmotic effects of 
the salts. The antagonism between sodium chloride and calcium 
ciiloride could be demonstrated by a study of the respiration of this 
organism. Spores germinated on a medium containing 0'51/- 
sodium chloride and 0‘05% of dextrose, but failed to do so when 
calcium chloride was used instead of sodium chloride, or when both 
salts were present. Apparently a substance may have different 
effects on respiration from those which it has on growth. J, G. D. 

Protemogauous Amines. IV- The Production of Hist- 
amine from Histidine hj Bacillus coli communis. Kael K. 
Koesslee and Milton T. Hanke (J. Biol, Chem., 1919, 39, 
539 — 584 ). — Bacillus coli communis does not form histamine from 
histidine when acting alone, in tho presence of nitrates or ammon- 
ium' salts, or in a medium containing glycerol. When glycerol 
or dextrose and a source of nitrogen, such as potassium nitrate or 
.ammonium chloride, are present, some. 50% of the histidine is con- 
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verted into iiistamine. Uiider these conditions the medium becomes 
acid; and the suggestion is advanced that histamin© is produced by 
the bacillus as a means of neutralising the acid produced from 
glycerol. Contrary tO' many statements, it is found that liistainine 
is never produced except in the presence of an easily available 
source of carbon. J. C. B, 

Formation of <i-/3-Iminazolyl-lactic Acid Ironi Z-Histidine 
hj Bacteria® ' K. Hirai {Act. Schol. Med. Kyoto ^ 1919, 3, 
49 — 53; from Physiol. Ahstr.^ 1919, 4, 256). — Histidine hydro- 
chloride, prepared from ox blood, was acted on for fourty days in 
protein-free nutrient media with a strain of Proteus 'vulgaris which 
was capable of converting ^-tyrosine into y-hydroxyphenyldactic acid. 
The product was separated by precipitation with phosphotungstic 
acid; it crystallised with IH 2 O and had [a]o^ + 33*7°, the yield being 
11%. It was identified by elementary analysis and by means of the 
platiniohloride. H, W. 

Application of . tlie Fixation Method in Bacterial 
Fermentation* I. Acetaldehyde as an .Intermediate' 
Product in tli© Fermentation of Sugar, Mannitol, and 
Glycerol hy Bacillus coli, Dysentery, and Gas Gangrene, 
Organisms, 0. Heubero and F. F. FTord (Biochem. ZeitscK^ 
1919, 96, 133 — 158). — By employing sodium sulphite and calcium 
sulphite as fixing agents, acetaldehyde has been established as aii 
intermediate product in the fermentation of dextrose, mannitol, and 
glycerol. B. coli was employed in the fermentation of dextrose, 
Flexner Y and Shiga-Kruse cultures in the fermentation of manni- 
tol and FrankePs bacillus {B. Welchii) in the fermentation of gly- 
cerol. As the last-mentioned organism is an anaerobe the possibility 
of the formation of acetaldehyde as a secondary product from the 
alcohol produced is excluded. 8. S. Z, 

Application of the Fixation Method in Bacterial Fermenta- 
tion, II. The' Establishment of an Aldehyde Stage in 
Acetic Acid . Fermentation, C. Neuberg and F. F. Mobd 
(Biochem. Zeitsch., 1919, '96,. 168— 175). — ^Alcohol was .fermented, in 
the presence of calcium sulphite with Bacterium OrUatwnUy B. 
Aseehdem^ and B. Pasteurianum. In each case acetaldehyde was 
established as a.n intermediate product in the fermentation. 

S.'.'S. z. 

'"/Acid Fermentation of Xylose. 1. B. Fred, W. H. Petbrsok, 
aiid'.^AuBBBY; Daveotoe'T,(/. BioL Ghem.^ 1919, 39, 347 — 383),*--^ 
',I|ylps 0 is readily 'fermented, by bacteria which, are found'' in fre^-'" 
'shag©; ' sauerkraut, and manure, and also in '.certain soils, but^ the 
organism.s, commonly studied in the laboratory Tailed to break, down 
the sugar. ,The. organisms .which caU' effe'ct ' thS' fermentation are 
readily ^ isolated in ' pure qulturey , The' fermentation ^ tak^i^, place 
either in the presence 'of free oxygen 'or " in' :''a .lipahed, supply, and 
the main products formed 'are acetic acid, and lactic'.. acid. The 



VEGETABLE PHYSIOLOGY AHD AGRIOHLTHBE. 


L 613 


relation of acetic acid to lactic acid approaclies tlie tlieoretical ratio 
of 40 to 60 tkat would obtain if tfies© two compounds were tke 
only products arising from fission of tke xylose molecule. Traces 
of carbon dioxide and etkyl alcokol were detected. Otiier sugars 
are fermented by these xylose-fermenting bacteria. J, C. B. 

Mode of Action of Metal Sols. C. R. Maeshall {Proc, Boy. 
Soc, Eclin., 1918-19, 39, 143 — 148). — An attempt to ascertain liow 
silver in a particular form, suck as colloidal silver solutions (Bredig), 
can exert a bactericidal action. Tlie impact of the larger submicro- 
seopic particle is not tke cause, wkilst there is no evidence that 
adsorption of the silver particle takes place on tli© surface of the 
organisms. Electropositive and electronegative sols produced tke 
same antiseptic action. Tke concentration of free silver ions was 
insufficient to explain tke pharmacological action, but when tke 
size of the particles was considered it was found that the bacteri- 
cidal value may be ascribed to the ultra-microscopic particle below 
15 |A/;. in diameter. J. C. D. 

Vitamine Requirements of certain Yeasts. Freda M. 
Bachmann (/. Biol, Glicm ., 1919, 39, 235 — 257). — Tk© observa- 
tions of Pasteur and of Wildier on tk© nutritive requirements of 
yeast are confirmed. All tk© yeasts investigated grew better and 
fermented more readily in a medium containing some small 
amounts of organic material other than sugar. It is suggested 
that tke substances which are necessary for fermentation to be 
carried out effectively by the yeast are of tk© nature of vitamines 
I (Wildier’s ^^bios/^ La Cellule, 1901, 18, 313). Tke yeasts appear 
I to vary considerably in their requirements for this accelerating 
I factor. . J. C. D. 

ii' 

Action of Radium Emanation on tlie Yitammes of Yeaat. 
.Kanematsu Suoiura and Stanley R. Benedict { J , Biol , Ghefti ,, 
1919, 39, 421 — 433). — This investigation showed that exposure to 
radium emanation may cause partial destruction of the vitamines 
present in yeast. It is suggested that a 'part of the beneficial influ- 
ence of radium in tk© treatment of malignant tumours may be 
dependent upon suck destruction of the growth-accelerating factors. 

J. C. D. 

The , Metabolin and Antibolin of Yeast. E. Vahlek 
phydol, Ghem,, 1919, 106, 133—178). — ^Tk© author has 
prepared metabolin and antibolin from yeast which, although not 
quite identical with the similar principles previously extracted by 
him from tke pancreas of cattle, resembled them in their main 
propertied. Metabolin accelerates alcoholic fermentation, antibolin 
has the opposite effect. The principles can be transformed into each 
_ other ^ by molecular rearrangement. : An irreversible metabolin "has 
alto been prepared from yeast and potatoes. This metabolin also 
accelerated alcoholic fermentation and reduced the amount of sugar 
in the, prine of 'diobetic patients on two occasions,, , ■ S.„8,,'Z. 
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Tke Content and tixe Formation of Invertas© in Yeast. 
H. VON Euler and Glop Svanberg ( Zeitsch , Ghem .^ 1919^ 

108j 201 — 249). — The inversion capacity of two strains of yeast 
examined from time to time has been proved to be constant. The 
optinnmi temperature for invertase formatioB in one of these strains 
lias been found to be 26 — 30 ^. When the temperature was raised 
by about 35*^ no invertase formation could be observed. The 
invertase^ formation is further dependent on the acidity of the 
medium. The maximum enzyme formation coincides with tlie opti- 
mum activity of the invertase. At a H-ion concentration higher 
than the invertase is destroyed; on the other hand, at a 

H-ion concentration of ^ enzyme formation is 90% of its 
optimum. Water at a temperature of 10^ does not wash out the 
invertase of fresh living yeast. S. S. JZ. 

Tlie Augmentation of the Catalase Activity of Yeasts. 
Hans von Euler and Ingvar Laurin {Zeitsch, ph^sioL Ohem,^ 
1919, 106, 312 — 317).— The catalase of Saccharompces Thermanti- 
tommt is activated by chlorofoi'm, but not by an increase of 
temperature. Sunlight diminishes the action of catalase in living 
yeast cells, whilst X-rays have no effect on it. S. S. 

Ilex vomitoria as a Native Source of Caffeine. Febbbeiox 
B. Power and Victor K. Chesnut (/. Amer. Ghem, Soc,, 1919, 
41, 1307 — 1312). — Since the so-called Paraguay Tea/^ which 
contains considerable proportions of caffeine, is derived from certain 
South American species of Ilexy the authors have examined other 
representatives of this genus found in the south-eastern States in 
order to discover possible home sources of the drug. Several species 
were found to contain no caffeine at all, but Ilex vomitoria^ Alton, 
appears to be worth cultivating as a source of the base, tinder the 
name '' Yaupon/’ the leaves were already used by the Indians for 
their medicinal and stimulating proi^erties. J. G. W. 

Action of' Cyanamide and of Dicyanodiamide on the 
Developmeni of Maize; P. Maz4 Vila, and M. Lbmoigne 
{Gompt. rend., 1919, 169, 804 — 807). — The results of water-culture 
experiments show that cyanamide at a concentration of 0T62 gram 
per litre prevents the germination of maize seeds, but that dicyano- 
diamide at this concentration is not toxic towards their germination. 

Similarly, cyanamide, either with or without the presence of 
sodium nitrate, kills maize seedlings, whereas dicyanodiamide, in 
the presence of sodium nitrate, does not appreciably check the 
development of the plant, although with dicyanodiamide as the only 
source of nitrogen, the plant does not increase in weight, but yet 
remains alive for several months. ' ' W« 'G- 

'Presence of Formic Acid in the Stinging Hairs of th©' 
''Nettle. Lkohabb , Bobbin {Proc, Boy. Sog. Bdin.i 1918-19,' 
137—142'). — Although it is frequently stated, that formic 'acid M 
present in the stinging hairs ■ of. the nettle, 'few attempts at a direct 
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|>rdof ]ia¥e been made. Tlie author collected the acid present in a 
very large iiumher of hairs by compressing the leaves with filter- 
paper impregnated with barium carbonate. From an examination 
of the bariiiin salt formed lie comes to the conclusion that free 
formic acid does exist in the stinging hairs. J. C. D. 

The Yellow Colouring Substances of Ragweed Pollen. 
Frederick W. Heyl (J. Amer. Chew., Soc., 1919^, 41, 1285 — 1289). 
— The pigments of ragweed pollen may be extracted by alcohol, 
then precipitated in fractions from an aqueous solution by means of 
basic lead acetate, and finally recovered from the lead precipitates 
ill the usual way, the yield being about 0*6%. The least soluble 
2 ngment is a qiiercitriii gliicoside, C2iH2q03_2, which fuses at 228 — 229° 
to a cherry-red oil, and thus differs from its three known isomer- 
ides, quercimeritrin, isoquercitrin, and incarnatin. Among the more 
soluble gliicosides is one which yields i^orhamnetin on hydrolysis, 
and this seems to be predominant. J. C. W. 

Soil-sorption, E. Ramann and A. Speygel {Landiv. Versiichs- 
Stat,, 1918, 92, 127 — 146). — The interchange of bases occurring 
in mixed solutions containing two different bases has been studied 
by means of a periiiutite of moderately constant composition pre- 
pared in the wet way. The replacement of bases taking place when 
such a hydrated aluminium alkali silicate is treated with neutral 
potassium, ammonium, calcium, and sodium salts has the character 
pi a chemical exchange, no signs of physical adsorption being detect- 
able, The interchanges are by equivalents, that of potassium and 
ammonium following the law of mass action; the curves expressing 
the ratios of the ions in solution and those of the bases in the sili- 
cates are coincident. In solutions containing sodium and calcium 
salts the interchange of bases corresponds predominantly with the 
ratio of the ions in the solution, but preponderance of the calcium 
or sodium salts results in divergences dependent on a second factor 
of unknown nature. Potassium and ammonium are mutually 
replaceable, and displace sodium and calcium coin. pletely from the 
silicate, whereas the displacement of potassium and ammonium by 
sodium and calcium is incomplete. The ratios between the bases in 
the solutions and in the silicates have different values. Bases 
present in small proportions in the solutions are combined by the 
silicate in amounts greater than those corresponding with such pro- 
portions. Within wide limits, the absolute concentrations of the 
salts in the solution are without appreciable infiiience on the com- 
position of the silicate, this being the case even with mixtures of 
calcium salts with those of the univalent metals. T. H. P. 

Solubility of Calcium Carbonate of DSfierent Origins 
and Degrees , of Fineness in ‘.Water containing Carbon 
Dioxide in Relation to Soil and Plants. G. Hager and J. 
Kern (J. Landda,^ 1916, 64, 325 — ^342). — The degree pf fineness of 
calcium carbonate influences considerably its solubility and especi- 
ally its velocity of dissolution in water containing carbon dioxide, 
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T\& less prolonged tlie action and the greater the proportion of 
carbon dioxide in the water, the more marked are the differences 
observed with carbonates of different finenesses. The increased 
rapidity of dissolution, as well as the more effective distribution 
obtainable, probably causes the superior action on soil and plants 
of the more finely ground carbonate. T. H. P. 

Determination of the EfEcacy of th© Soil Feeding Stuffs ^ 
Phosphoric Acid and Potash, by Cnltiire Experiments, 
and Determination o£ their Relative Solubility by Acids. 
O. Lemmeemann, a. Einecke, and L. Feeseniqs {Lanclw, 
suchs-Stat., 1916, 89, 81 — 195). — A large number of pot experi- 
ments have been carried out with soils of different types, analyses 
of the soils especially as regards the relative solubilities of the 
phosphates and potassium compounds being also made. Determina- 
tions of such solubilities furnish in most cases a means of express- 
ing the physiological efficiency of these fertilising substances. In 
the case of the phosphates, the best of the various solvents tried for 
determining the relative solubility proves to be 1% citric acid solu- 
tion, and the soil may be extracted by dropping the solvent through 
it or by shaking it wdth th© solvent. For potash, on the other hand, 
this solvent is t^oo weak, and satisfactory results have been obtained 
by the use of 10% h^rdrochloric acid. In these determinations 
allowance must be made for the physical characters of the soil. The 
common assumption that the potassium compounds of the better 
soils are more difficultly soluble than those of the lighter ones is not 
supported by the results obtained; such assumption applies more 
in the case of the phosphates, this being perhaps attributable to the 
higher clay- and iron-contents of the better soils. The degree to 
which plants are able to utilise the phosphoric acid appears to 
increase with the poverty of the soil in phosphates. T. H. P. 

Comparison of Two Fertilisers according to Mitscherlicli's 
Law of tlie Minimtim. Maryan Gorski {Landw. Versuchs^ 
Stat,, 1919, 93, 113 — 120).^ — Results' obtained in fertilising experi- 
ments with increasing proportions of ammonium sulphate and 
sodium nitrate agree well with Mitscherlich^s mathematical expres- 
sion (A., 1911, ii, 760). It is shown that equality of the efficiency 
factors (WirhmgsfaktorM) for corn- and straw- 3 delds necessitates 
constancy of the ratio, corn-yield : straw-yield, for different mini- 
mum factors. Calculation of the ratio between the efficiency factors 
for ammonium sulphate and sodium nitrate gives values which 
remain almcBt unchanged, no matter whether the efficiency factors 
of the corn-yield or those of the straw-yield are employed in the 
^Iculation. T. H. P, 
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